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CIYAPTER I. 
GENERAL REMARKS. 
SECTION I%~INTRODUCTION. 


In different numbers of the Records pf our Survey, I have already 
; partially sketched the geology of portions of the 
Geology partially 
sketched in Records,Geo- country that it has now*fallen to my task to de- 
acca scribe in full; but as they were merely preliminary 
notices I would wish it to be understood that the views expressed*in 
them were based upon contemporaneously progressive knowledge, and 
were therefore open to modifications as maturer and fuller observations 
Principal object, the Weregaccumulated. My chief aim has beensto 
coal deposits. give prominence t® the coal deposits which were 
met with, and I think I may point with some satisfaction to the result 
of the joint labours of my colleague Lala Hira Lal and myself in connec- 
tion with the investigations of the ‘ical nteasttea ¢ in the neighbourhood of » 


Discover} of fossils by Umaria. The fortunate discovery, on his part of 


Léla Hira Lal. fossils which definitely confirmed ray conviction as 
to the true geological hoiizon of the coal encouraged the hope that, if 
( 187 ) 
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sanction could be obtaiped for practically testingAhbe area by borings, the 
previous conceptions as to theepoverty and worthlessness of the coal 
might pos:illy have to be modified. 

So long as¥he Umaria goal-was supposed to be of upper-Géndwana 
age, and that was the opinign entertained of it up to the time of our 
examination," it would have been running counter tordur experience to 
have recommended a special scheme of exploration ; but so soon as the coal 
was shown to be of Damyida age, there was eufictent presuniptive evidence 
10 warrant an appeal for assistance to determine its positive value. 

An agreeable surprise awaited me in thé responstve readiness with 


Captain Barr, ready which Crptain, Barr, the Political Agent of Baghél- 
response to suggestions, Fhand and Superintendent®of Rewah, met my sug- 
eestions, and having arranged that I shorld superintend and direct 
operations, he furnished all the necessary sinews of war. 

The expenditure up to the present amounts to something over 


Amonnt expended one R31,000, of ewhich R28, 000 have been absorbed 
explorations RS 1,000. by salaries and labour in nearly equal portions.? 


OX those associated with me during the exploration, Mr. T. G. 
: Stewart has the credit of having put down the 
9 dr. T. G. Stewart. 


first series of borings, by which preliminary know- 
€ 
3 The statement in the teat is not complete; the history is as follows: This ground 
waa first exugined geologically by the Inte Mr. J. G. Medlicott, at a time when we knew 
very little indeed regarding the groups of the Géndwana rock-system. On the map then 
pulfished (1859), Uimaria (Omria) is on the lower Damida, ie. the true coal-weasure rocks 
(Merhoirs, II, part 2, p.171); but so also were placed the undoubted top Géndwana beds 
(Jabalpir) on the Mihinadi. In 1868-69 I made a traverse of all these rocks between 
Hasiriligh and Jabalpire and then detected the Tiilehirs along the gneissic promontory 
north of Umaria, Jy 1871-72 Mr. Hacket undertook the detailed survey of that ground 
wif the new large-scale maps, His work was so manif@tly incomplete and faulty, all th8 
rocks from the Malanadi to Pali on thaJdhilla being coloured as Jabalptir, that it was con- 
donned as fseyos. Thus, the age of the Umaria coal was very much an open question 
when Mr. Hughes took up the work which he has completed in so thorough a manner. 
it is very gotd of Mr, Stughes to distribute to others the professional credit that is vir- 
tually all his own ; to find fossils.y fen one ‘is told to look for them, is a very small contri- 
* bution tow: arda the final rest. —H. B. M. 
3 Extract: Financial report, Rewnh Coal Exploations, from Ist January 1882 to 30th 
June 1884— 


ak tole R1B,829. 13 9 
Labour. ; : ; . » 12,670 1 6 
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ledge: of the Umaria 4nd Johilla fields was gained. The more import. 

Mr.T. Forster, ME, 20¢ duties of Mingng Engineer were discharged by 
and Mining Assistants. = fy, Thomas Forster, M.E., whose name came into 
prominence in connection with the extinction of the d{Sastrous fire of 
1882 in the Warora Colliery. The Assistant Mining Engineers, MM. 
Hallett and ‘Mupsch, d&rigg their connection with the coal explorations, 
performed their duty efficiently and willingly, “The latter had special 
charge of the‘barings'in’ the Kérar coal-field, and recorded his observa- 
tions with! minute precision. I am sorry to say that while residing at 
Jabalpiir, after the close of the season, he died from weakness of heart, 
and we have thus lost an intelligent and censtigntious Worker. 

I have to acknowledge my obligation to Captain Barr for his unweary- 

(aaa imescaw ” ing promptitude in sweepinfs Away difficulties as tlrey 
ledgment of assistance.  groge, some having their origin in the irritation of* 
the native chiefs who deemed their rights invaded, and of petty officials 
whose dignity was cofhpromise? by {he,presence of foreigners, and others 
having their source in thé unforeseen contingencies of a novel under« 
taking. In securing and moulding labour we should have been perfectly 
helpless without Captain Barr’s aid, and the end of our researches would 
have been in the far future, instead of having its termination in the season 
1883-84. Itis no detraction fyom the service rendered to us, that we were 
working in the interest of the Rewah State ; the professional reputations 
of all were at stake, and they would have been seriously impaired if 
apathy on the part of ene Political Agent had prolonged the term of 
our probation. 

I would enter a warning concerning village sites. In many instances 
the present hamlets are atgome distance from the positions indicated on 
the maps. This & due to the migratory and shift. 
ing habits of the Génd and Baiga tribes, who, fr om 
one cause or another, rarely remain stationary for more than six or seven 
years. Over and over again have I been the vietim of misplaced confis 
dence ix? the accuracy of my Atlas-sheets, and it was nof until experience 
had enlightened me, thatl found out on whose shoulders*the blame of my 

, ( 189 ) 


Village sites, shifting. 


t 
4 HUGHES ; SOUTHERN COAL- FIELDS OF REWAH GONDWANA BASIN. 


troubles should properly be placed. The maps av now fifteen to twenty 
years old, and considerable chamges have taken place since they were 
completed. ; 

The task o% writing thig memoir has been committed fo my care, but 
the observations embodied in it are the result of the joint labcurs of my 
colleague Lala Hira Lal and myself, At the, ofitset of the survey, he 
was entrusted with the examination of the Metamorphic, Télchir, Laméta, 
and Trappean boundaries, but during the last t/wo ‘seasons he was appor- 
tioned a share of the more arduous and more 
important task of prespecting for coal and tracing 
the limits of the Bardkar*grpup in the Koréa and Jhilmili States. 
Without the aid thatehetungrudgingly gave, if would have been most 
difficult in face of the'niany interruptions that I réceived to my more 


Authorship of memoir. 


«legitimate work, to have completed in £o short a time the survey of the 


large area which engaged our attention. 


‘ SECTION 1I.—PHYSICAL DESDRIPTION. 


Tle area described in this memoir forms a portion of the great 
central’basin of Géndwana rocks occupying a large part of the country 


-dwained by the Sén and some of its southern leading tributaries and 


é 


principally comprised within the limits of the Rewah State. 


In touching upon the various physical and geological features, I 
have been guided in selecting a starting-point by the circumstance that 
Dixeription proceeds the western end of the basin is nearer to the 
from west to cast. station of the East Iidian Railway, whence our 
annual departure for dur season’s work took place. It would have been 
as easy, so far as describing them was concemed, to have commenced in‘ 
the east, but this would have bem an inversion of the order in which 
the survey was actually carried through. 

The range of our observations extended proximately for a distanee 
of 150 miles from Long, 89° 45’ E. to Long. 82° 55’ E., and I have 
been able to add the link required to consect the 
investigations of MM. Macket and Mallet in the 
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Jabalptr district, with*those of MM. Ball and Griesbach in the Gurjat 
States of Chitia Nagpur. 

The limits to the west and eagt are the two tributaries of the Sdn, the 
Méhénadi! and the Rér; the boundary to éhe north ifthe boundary 
of the supra-Barékar rocks, and the extensign southwards is demarcated 
by a varying ffinge of etratigraphical deposits. As thus defined, the 
different rock formations oecupy an area of nearly 3,200 square miles, 
of which about 870 are included in the zemindarigs of Koréa and Jhilmili, 

The leading title that has already been applied to denote this area, 
namély, the Rewah Géndtwana basin 3 is the most 
Name of area, 

comprehensive and tonvenient one that has been 
proposed, and I would® certainly retain it in ‘duane to amplifying 
for the mere purpose of incbuding the territory which is beyond the fiséal 
limits of the Rewah State. Mr. Ball gave the separate name of Jhilmili 
coal-field to the coal bearing rocks of the Jhilmili estate, and Léla 
Hira Lal proposed the'destgnation of Koréagarh for a small outlier in 
Koréa; but as these are Integrant portions of the Géndwéna, basin, 
they have been subordinated to the weightier claim of Rewahy as a 
representative title, and in this way share the lot of the Umaria, ‘Kérar, 
Sohdégpdar and other coal centres. . 
icaiat leas ge yas aspect of . il country ' vey 
varied, but its most prominent_ characteristic is 
its hilliness. 

The chief highlands are, those to the north, marked by the’ fayfous 
hill fortress of Béndégarh and the numerous detached peaks and lesser 
ranges belonging to the same system, extending far to the east 
“and west beyond our ares; the uplands of Koréa, the ,watershed? of 
‘the Jéhilla, Sén, and Hestho rivers,®and the great plateau of the 
Deccan (Dakhan) trap to the south. There is a ergdual rise from wes 
to east, and from north to south. At Uynaria in 80° 64’ E, Long 
and 23° 23’ N. Lat., which I mention in likelihtod of its becoming 
place of repute, the height of the plain abovi 


Level abo ® ° i 
ala eta sea level is 1,490 feet; and thencé there is a slow 


1 This is not to be confounded with the greater Méhinadi of Cuttack (Katak). 
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height is not great enough to make them imposing, and during the cold 
weather, which was my only qpportunity for seeing them, the water 
passing over the dark basaltic sheets of the river channel was too 
attenuated to be a pronounced embellishment to the sombre background 
of the picture. 

In the Hestho, and most of the streams digecfiy anf, indirectly con- 
nected with it, these are some very striking water- 
falls, and in the statistical ‘account of the Tributary 
States of Chitia NégpGr, edited by Dr. W. W. Hunter, Vol. XVII, men- 
tion is made of one of the finest in the Hesthé near the village of Kire 

Kirwihi  falle—soo Wah" A large volume of water is precipitated, and 
srontespioce: tie Scand of its falling edn be heard for a long 
distance on a still evening. A representationof it from one of my own 
‘photogsaphs forms the frontispiece of this memoir. 

In the Kéwai there are long reaches of much-eroded sandstone, and 
the appearance of some of them struck rhe as Beinfy of sufficient interest 
to form another illustration of fluvial scenery. 

There is a rank luxuriance of grass in all the lowlands and high- 
lands, and wherever trap occurs. The latter is 
always a pursery for the worst form of spear 
crass, and for the several years that weehave been engaged in tracing 
the boundaries of intrusions or overflows of volcanic origin, we have 
been compelled, where accuracy was a matter of necessity, to delay our 
examinations until the season was well advanced, and spring fires and 
migratory herds of cattle had assisted to clear the groand of this unwel- 
come hinderance to ‘geological research. In all instances where I have 
beea forced into contact with this baneful pest, I have deemed it a duty 
to inveigh against it, but no efiphasizing can convey a proper sense of 
the condemnation that it deserves in the south Rewah and Koréa 
district. In ‘the cold weallar r Jt possesses the charm of greenness ; but the 
feeling of pleasure that this’ gives rise to is dashed by the disappointing 
knowledge that, every stalk is armed with a sheaf of barbed” arrows, 


Waterfalls. 


Grass. Spear grass. 


? Kirwahi, 82° 24° E, long., and 23° 21' N. lat, 
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ready to pierce through breechgs and socks, and rankle in one’s flesh. 
There is probably no sportsman who has not andthematised this grass, 
and though an Indian geologist is wellknown as long-suffering and of 
many virtues, I question whether there is one who coyld plead “ not 
guilty ’ of having consigned it to the region of Pluto. 

Everywhere there i i@an abundance of copPice and jungle, but there are 
very 7 few blocks of fair-sized timber. During the 
odastruction of the Great Indian Peninsular Rail- 
way, the eontractors for sleepers who rented thf forests from the late 
Méhbérdja of Rewah, Raguréj Sing, cut and hacked mercilessly ; and 
now some years will have to elapse before ,the treesgthat are growing 
acquire useful dimensions, Of late, attemptg have been made to induce 
the native fief-holders to conserve woodlands, but they look upon the 
suggestions laid before thém as subtle traps to eventually devrive them 
of their forest rights. 

In view of the construction of the railway from Katni to Umaria, and 

Searcity of large tim. “its” future extension to Biléspir, it would have 
ber. been very convenient had there been a sypply of 
ready-grown trees fit for sleepers; and though the requirements of mining 
are less exacting, the existence of timber land near at hand would be of 
great consideration in estimating the advantages of a given coal- field. ’ 

The most universal forest gtree is the Shorea robusta or Saré, and it 


Coppice. 


Habit of Shorea robusta gTOws in all situations, but, as is wellknown, it is 
add Boswellit- not a lover of trap rock, and avoids those soils in 
which the special constituents of trappean matter preponderate, ' Its 
place in this instance is taken by Boswellia or Sd/é, and so frequently 
is this a significant erenineta oe; that I have often been led to the 
discovery of some dyke or run of trap by noticing the presence of *this 
tree. Probably there are many affections of this sort, bnt*this is the 
only useful one that I know of to the geologist. 

Bamboos, which are invaluable for nutajerless purposes, occur in and 
near to the plateau to the. south ; also insthe neigh- 
bourhood of Bandégarh, and along the banks of 
the Jdhilla and the Sén. Then sparsely in the eastern portion of the 
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Sohégpir district ; more alah in fhe border land of Rewah and 
Koréa, and in overflotving quantity in the latter State and that of 
Jhilmili. There are no bamboos in proximity to Umaria. 

The abundance of coppice and gréss land doubtless modifies the 
temperature, and renders the climate much more 
bearalfe in the warm season than if. there were 
large open spaces of bare or cultivated ground. And certainly the wide- 
spread verdure of the jungle in May gladdens dhe‘sight, and makes one 
thankful to the destiny that has still preserved parts ‘of this country 
from the encroachment of the ploughshare and the axe, 

The landholdew are prineipally Bréhmans and Baghél Réjputs, but 
the tillers‘and hewers are the Génds and Baigfs, 
who were undoubtedly the original inhabitants 


Climate pleasant, 


Inhabitants, 


of the country. These two tribes may be looked upon as the source from 

which colliers must be obtained when the opening of the Rewah coal- 
field on a large scale is decided upon. «From, my experience of them 
during the past five ‘years, I think the Baigé is to be preferred to the 
Génd, deing more hardy by nature and more deft with his hands. 
In the mines, the Baigdés were certainty more fearless, as well as more 
staunch to their work. Their intelligence is of a low order, and they are 
slavishly susceptible to the promptings of their village elders. They 
have not courage enough to exercise thei? individual independence, and 
for some tinse to come they will require delicate handling before they are 
made to understand that coal mining is an occupation by which their 
interesta will be advanced. 


e SECTION IlI.—-PREVIOUS OBSERVERS ANDgGEOLOGICAL TABLE, 


Of writerg and others, as well as officers of our department, who 
eome under the heading of previous observers, 
there iw very little to remark. The published 
fiterature gs meagre, and the manuscript reports refer only to a limited 
portion of the Réwah Géndwéna basin, and do pot pretend to be more 
than iatroductory traverses. The most useful notes for referench have 
e ( 146.) 
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been compiled by the late Mr.9J. G. Medlicott, and the geological lines 
that he laid down correspond closely tamy own. As my opportunities 
for careful examination have beep greatly in excess of those of any prede- 
cesssor, I think it unnecessary to quote from,them in order to contrast 
the advances that have been made in our knowledge during the last 
few years. 

The following scale of succession indicates the geological divisions in 
"and adjoining the Rewah basin that are noticed or 


Geologi.al table. 
described in the present memoir : — 


Surface deposits. 
Deccan-trap, with Tamétas. 
Géndavana system. 


Supra-Bardkars, not yet worked,out. 
Barékars, with Karharbéris, 
Talchirs, 


Bijdwats, 
Metamorphies, 

My researches have principajly been confined to the coal-ménsures, 
and it is to them that the present memoir is almost entirely devoted, 
as the succeeding rocks still require further investigation before their 
position in the geological scalacan be categorically affirmed. Under com- 
pulsion, I could, of course, assign a place to them, but I should have an 
uncomfortable consciousness that my decisions were open to correction. 

The evidence afforded, by the plant-remains which are gradually being 

collected, seems to point out a closer relation be- 

Evidence of closer re- e 
lationship between the tween the contiguous groups than was formerly 
rar allowed, and less stress must be laid on what were 
deemed lithological characteristics. 

This, however, is an alternative admission, depending upon the relative 
value that we accord to lithological end paleontological evidence, 
whether what were deemed mineral characteristics are to be subordinated 

to the supposed fixed hoyizon of certain fossil plants, or whether those 


plants*are to have a wider range in time. In the Damdda and Wardha 
(147 ) 1 
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valleys the presence of ferrugmous matter was in some cases testimony 
enough to determine the affiliatien of the rocks, but this again was perhaps 
due to the imperfect measure in which their palgobotanical resources were 
explored, and ‘evidence wag passed bye, that might have tempered its 
value as a decisive index. 


CHAPTER II. 
IDENTIFICATION AND DISTRIBUTION OF ROCKS. 
SECTION 1V,-\MFTAMORPHIO AND Bisfwak. 


The Metamorphic Series snpenre occasionally along the southern 

: Metamorphic. margin of the basin, between Léra and Umaria, 

7 in the J¢hilla Valley, at Baghalwéri, where the 

proposed railway line crosses the Basér stream, in the south-eastern 
pat of the Sohégpdr, district, ands ins Koréa and Thilmili. 

The, inlier west of Umaria, forming the western shore margin of the 
Uinara. coal-field, is of considerable significance in any speculative 
discussion on the facility of reaching the coal measures, presuming their 
extension in the direction of the, Mahdnadi. The cropping up of the 
Metamorphic rocks at Léra points to the probability that the floor of 
deposition of the Géndwénd formation is at a shallow depth from the 
present sui face. 

She Bijawars, represented almost entirely by silicious limestones, are 
confined to the strip of land between the Mé- 
“hénadi and the Machrér stream: With some 
motications, the geological lines are those ofe Mr.C. A. Hacket’s map. 
The only addition to the forme: known exposures is a small inlier 
near Narwér.- 


Bijéwar. 


SECTION vV.~—TALCHIR, 


Although the Bijéwar rocks are more recent than the Metamorphic 

TMichire not seen, ‘in series, it so happens that the Télchirs are no- 

contact with Bijdwars. where seen to be in contact with them. ° They 
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rest always on the Metamorphics. Their most westerly exposure is 
in the neighbourhood of Kathai, and, they run in a north-easterly 
direction through Léra to Achala and Majgdéma and then turn south- 
ward towards Baréri. Here they are overlapped by higher rocks, but 
they reappear in the vicinity of Méréhi Chandwér and Paunia. Their 
fullest developerent ig in the district of "Sohégpdr, and they extend 
thence far to the sonth ahd east, connecting the Rewah area with the 
Talchirs of the Méhénadi, basin. 

The identification of this group is perfectly easy, as it exhibits 
with two local exceptions, the same lithological features that charac- 
terise it elsewhere. It seems gainsayipg my own statement to assert 
that at one, time, i questioned the occurrence of 
_ Talchirs at Léra. The point had been passed on 
to me to decide, and ; at firss I was inclined to think that the Télchtis 
were absent. This was a misapprehension; but it was due entirely-to the ‘ 
fact that there were no sections open enough to decide a question that was 
already surrounded by® coftrovetsial ,asgertion. Had I wandered away 
either to the north as far a8 Lagwéari, or to the south as far as Kathai, 
I should have met with Télchirs in unmistakeable garb. It so happened, 
however, that it was not unti? two years after my first visit that 
I undertook the thorough examination of that part of the country, and 
arrived at the true knowledge of its structure. At the commencement 
of each,season’s tour, the tendeacy was always to press forward, and thus 
the places near at hand were passed over. 

The recognition of Talchirs at a given spot usually gives encourage- 
ment to the hope that we are within disccverable distance of the rue 

Télchirs usually favour- coal measures, for we know as a fact that th- 
Able indication of coal. = ‘T4Ichirs underlie the coal-bearing rocks, Th 
“gpolication of this knowlélge made me question the supposed geologte: 
horizon of the Umaria coal; and it has‘ strengthened the expectations ¢ 
meeting with coul where there is no actual exposure of it! In tracin 
the outlines of the Télchirs a great deal of time was spent in the mer 


Léra. 


The application of this same knowledge in the Sdtpura basin, did not meet wit 
success, though it may still Be said that the borings there were not garried deep enoug! 
See Records, Vol, XJ, p. 8; and Vol, XII, p. 97.—H, B. M. 
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drudgery of tramping many hundreds of miles of small and large streams 
to guard against inaccuracy as much as possible. They have been 
carefully mapped on a scale of one inch to the mile, but the exigencies of 
publication have necessitated the issue of a copy on a reduced size. 

The boundaries near Umaria are for the most part conjectural, as 
the ‘Rilchirs are only exposed once ip the Umrar 
river, at their contact with the metamorphic 
rocks south of Mardbi, and again in the small feeders of that stream 
east of Koiléri; and near the tank at Chandwér. The whele of the 
remaining ground to the limit of the Rarfkar group is obscured by 
alluvium. 


Umaria, Marchi. 
‘ 


‘Between Kétalwér and Kérér, where there 
fa a small coal-field, Genesis an inlier of the 
-Télohirs i in the Bardékars. , , 

In the valley of the Jéhilla they are again met with forming a 
distinct area, They are seen both north and south 

. of the inlier‘of metamorphics that extends from 
Mangthér to Pénri. Those to the south are not well exposed, but on the 
northside they stretch from Pénri to Bara Chéda. The bottom bed is a 
fine-grained compact brownish-grey calcareous sandstone; then above 
comes the famous boulder-bed, ‘the matrix consisting of greenish-grey 
silt; the contained fragments are red binary granite, conglomeratic 
quartzite, quartzite and green schist. The bed is quite 80 feet, if not 
more, in thickness. To this succeed claret-coloured greyish-green and 
yellowish’ silts; one or two thin boulder beds; compact slightly cal- 
careous sandstones ; soft fine-grained, slightly pinkish and yellowish-grey 
sandstones, with felspar decomposed, and weathering with rounded out-. 
lines; then alternating silts and sandstones *to the end of the section. 
There might possibly be a little doubt about including as Talchirs the 
sapdstones in the long reach of the Jéhilla, at the eastern end of which is 
the village of Goraia, wera ¢hey keen alone; but most characteristic 
‘greyish-green eplintery ‘shales occur above them in the reach of the river 
near Bara Chadé that do away with all question as to their position. 
The «Télchirs extend only a very short distance inland from the 
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Koérér, 


Jéhilla valley. 
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right bank of the Jéhilla, but they can be traced for 4 or 5 miles 
in the opposite direction, until they are overlapped by Lamétés and 
Bardkars. 

_ Leaving the valley of the Jdhilla and proceeding eastward, no 

Télchir rocks are exposed until the edge of the 

shi “pirick, e iain body in the Sohée gpair district is reached 

near Tiirri at the base of the trappean plateau. Here they are ‘nade up 

of the same vhrieties of ‘beds as occur in the Damida valley, and the 

green and’yellowish silts are the predominant rocks. Excellent sections 

of them are visible in the 96% the Hesia, the Alan, the Tipan and other 
rivers ; and in several places I procured fossil ferns. 

There is a local modification of Some 8f the sagdstones, which I think 
might mislead an observer who approached them with the ordinary 
T4lchir panorama before his eyes. 

Their appearance at all events was questionable enough to raise, in my 

Sandstones, modifica- *Clleague’s mind when mapping them, a doubt as 
tion—near Nindauan. —¢q their true affinities. They ‘occur on the isolated 
hills east of Nindauan and are compact and vitreous-lookirfg, like 
quartzites ; added to which, the Accident of their resting on metamorphic 
rocks, and being represented where first seen by a slight thickness, 
strengthened the idea that they were members of the metamorphic 
series. On examining them carefully, however, it became evident that 
they were sandstones with the texture distinctly granulai} not in the 
slightest degree crystalline, but rendered close and hard by calcareous 
matter. Eventually, deeisive evidence of their specific char acter was 
obtained in one of the streams near the village, where they were found 
overlying a boulder-bed. 

Throughout an extensive tract in the southern part of Koréa and 
Jhilmili, the Télchirs are displayed ia great force, 
and many of the higher hill¢ are partly constituted 

of them. The boulder beds are more heatily weighted than they are in 
the west, and as a whole the group is of more importance. The litholo- 
gical characteristics, however, are unaltered, and it is therefore unneces- 
sary to dwell upon them. 


Koréa. 
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The contacts of the group are altnost all original ones, but there 
are a few.small faults, the most noticeable being 
the one south of Bémhani Chilpa, where there are 
two inliers of Télchirs. 
The thickness of the Télehirs, where most freely developed, appears 
Thickness between ‘0 be between 400 and, 560 feet, but there are 
400 and 6U0 feet. no sections continuous enough to furnish more 
than a proximate estimate. In the Jhilla thé figures. would be about 
460 feet, supposing an average dip of 5° to 6° over one mile of exposure. 
Plant remains were discovered at different spots, but usually in such 
© an iotperfect state of preservation that it was not 
worth while keeping them: A few good specimens, 
however, were obtained, which Dr. Feistmantel has noticed in Vol. IV 
Pt. I. Fossil Flora of the South Rewah Gondwana Basin, They are— 


Fault, Bémhant Chilpa. 


Plant remains. 


Gangamopteris cyclopteroides. 
Gangamopteris eyclopterotdes, vGr. attepuata, 
Gangasopteris major. 

Gangamopterts comp. spathulata. 
Glossopteris, sp. 

Noggerathiopsis hislopt. 

Samaropsis. 

Fertebraria indica. 

Equisetaceous stems. ‘ 


SECTION VI.—BARAKARS, 


There is satisfactory proof of the occurrence of this group over a 
large portion of Rewah, Koréa, and Jhilmili in the strong resemblance 
that its sandstones and other rocks bear to the typical representatives in 
the ) Raniganj field. Included with it are the beds containing a flora. 
which par tly coincides with that of the Karharbéri group. I saw no 

ee An reason, however, either on stratigraphical or litho- 

. ‘ ogical grounds, for separating them from the Ba- 


rékars, and consequently I have not mapped a line of demarcation. This 


Lf 


may be a snisfortune, so far as it fails to be in harmony with the restricted " 

application of the paleontological facts, but as,the wider bearing of the 

eviderfce demonstrates a closer knitting of all the groups than has hitherto 
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been admitted, I am not yet’ neady to allow, in the absence of other 
testimony, that a sub-division of the Bardkars is a necessity. 

The same remark applies to the upper part of the group, where 
one or two plants may be referred to upper-Damida forms. 

By far the most abundant rock is, massively bedded yellowish-grey 
félspathic silicious sanastone, that undergoes muta- 
tions due to different degrees of decompofition in 
the felspar, to the presencé of calcareous matter, and to the changing size 
and relative proportions of the felspar and quartz grains. 

Shaly sandstones and shflef bear an insignificant proportion to the 
whole, and carbonaceous shales and coal are rare, though essential consti- 
tuents of the group. Pebbles are not so trequéntly present as in other 
"localities, and there is atf entire absence of the 

strong conglomerate Beds that are so constgnt an 
accompaniment of the lower portion of the Bardkar group in the Jharia,} 
Békéro, and Kéranpdra fields of*Bengal, 
There are several exposures of the Barékar group; and as they can 
Several exposures of conveniently be described under separate hegds, 1 
oarieaicie propose doing so for facility of reference, Relatively 
to the main body, which occupies a superficies of 1,587 square miles, the 
other areas are outliers of smalbextent, but the accident of geographical 
position has made the two westerly ones the most important economically, 
so far as immediate commercial considerations are concerned. - 

One of these is the Umaria coal-field, of which I have already written 
several notices, and on which the interest attaching to the coal resources 
of the Rewah Géndwana basin has for the last few fears hinged. As it 
takes precedence in order ef situation, according to the plan of descrip- 
tion already adopted, I will refer to it inWetail first. : 

As a matter of interest, I ive in column the 


Rocks. 


Pebbles rare. 


ware Areas, 
" exposed areas of the various fields : 
1.” SOiidgptr field or main area. : ik £ . 1,587 eq. miles. 
2.9 Kirésia field . ee ee ee 48 
8, dhilmiifdd. » . + » » . «. @M y 


e 
1 Written Jherria in the Memoirs of the Survey. 
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4, Jéhille ficlds (northand south) , . «» « « Idhag, miles. 


§. Korér field ee s 6 . a e ‘ s ® 9 TY 
6. Koréégarh field bad e e ry e ry e ° 6 bi) 
4, Umaria field e . . " e e ° 6 3 


SECTION VIf-—-THE UMARIA COAL-FIELD. 


Thig name has been adopted from the village of Umaria, which occu- 
pies a nearly certtral position in the field, and is 
@ place of vonsiderable importance. It is on the 
high road from Murwéra to Sohégpir, and contains nearly 600 inhabit. 
ants, a permanent bazaar, police station, post office, and a forest out- 
post. A weekly market ts held, and, since the establishment of explora- 
tory coal operations, tipdere of all descriptions have, been attracted to the 
spot. 

It is situated on the left bank of the Umrér river, a tributary of the 
Méhénadi, and is distant 36 miles from the station of Katni, on the Hast 
Indian Railway. . . 

The most noted local points of reference are the fort of Bandogarh, 16 
miles in a north-easterly direction, and the towns of Kauria and Chandia, 
situated respectively in latitude N, 35, aud longitude E. 9, and 
celebrated formerly for the manafacture of native arms. 

The field occupies moderately level! ground, but along its western 
border is a low range of metamorphic rocks, and to the south and north 
are other hills composed of different formations. They assist in giving 
to'the neighbourhood of Umaria a very picturesque aspect, and as there 
is no lack of trees and coppice, the scenery is in striking contrast with 
the cheerless coal-fields of Bengal, 

© The Umrir is the principal river of the district: it rises in the Sap. 
pean plateau to the south, and enters the area of the 
, Barakar rocks a little above Kélésar. Where it 
flows past the village, it de confined between rocky banks, sufficiently 
high to pe noticeable. "A somewhat imposing-dwelling-house belonging 
to the local Baghél chief, Chathar Dhéri Sing, has been built on the 


cliff. overlooking the stream ; and certainly credit is due to whoéver took 
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advantage of the situation ; for, during the cold weather, when the bed of 
the river is still moderately full, and ferns and other plants and climbing 
fig trees deck and festoon the hanks, it presents a charming coup d’ail 
to the traveller who stays on his way to,cool himself at the river 
ford. 

With the exteptior of, the Umrér, all the streams become dry soon 
after theending of the rainy season. And from 
experience gained in sinking for coal, the rocks do 
not appear to hold much water. Most of the rain that falls is evidently 
carried away at once, as therd is a very thin capping of soil to gather it. 

The total exposure of the Bardkars is: as I have said before, six 
dtuare miles, the greatest Yength being four miles, 
and,the average breadth one and a half, The boutid- 
aries cannot be very closely and accurately defined, as the sections-are not’ 
open enough for this purpose. I have, however, 
mapped them as suggested by the evidence that was 
available. The contacts with the upper and lower groups are all na- 
tural. The T4lchirs are overlapped, ‘where the Bardkars rest upon the 
metamorphic rocks of the Léra inlier, and the Barékars themedlves are 
irregularly overlaid by newer Géndwaya groups. 

To the south-west of Umaria, the lower limit of the group is fairly 
recognisable, and the borings “near the railway track indicate that the 
lines shown on the map are passably accurate. Near Chatén and Lél- 
pur there is more satisfactory ground, in the clearer views obtainable of 
the beds, for belief in the correctness of the limitation adopted. To the 
east of Umaria, however, and within the Kélésar holding, there is a 
broad margin of uncertainty, as the surface soil effectually hides evéry- 
thing from view. While opportunity® offered, I had three borings put 
down in order to test the extension of the coal measures in that direction, 
but unfortunately a series of mishaps prevented their completion, and the 


question is still an open one as to how far chstwurd the boundary ought? 
to be placed. 


There ig NO contintfous section showing the arrahgement of the 
group, bat a very fair idea of the stiatigraphicaPsequence may be obtained, 
( 155 ) 
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Boundaries, 
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by following the course of the small str¢am’ between Koiléri and Mé- 
r6hi downwards to its junction with the Umrér, and then onward in the 
latter river to Kélésar, Umaria and Lélpjir. 

The lowest bed of the Barékars in the rivulet referred to is a slightly 
ferrugjnous-tinted, felspathic silicious sandstone. 
Above it is a thin band, of‘coaly Shale, and then 
a succession of laminated sandstones, argillaceous blue carbonaceous 
shales and thicker bedded sandstones, some of’ which are’ fine-grained, 
faintly salmon-Soloured, slightly micaceous rocks, Near the femple of 
Dévi, and higher in the series, is a seam of coal of very good quality, 
but measuring only 14 inelies, which puts it out of consideration in an 
economic summary. The ‘dip is NINE. at a fow angle of 5°. At 
the elbow of the streatn, above its junction with the Umrér, are some 
‘slightly carbonaceous grey arfgillaceous shales, in which the fossils were 
found that determined the true age of the Umaria measures, Then 
follow thick-bedded light grey tinted sandstones, flushed with a pinkish 
hue and stained in portions on the outside rusty yellow. In the 
Wardha Velley field this colouring would have been the peculiar mark 
of the Kémthi series, but in the Rewah Géndwéna basin it has no 
specific significance. 


Rock section, 


These sandstones, with a varying propértion of calcareous matter, are 
Gendstones @onstitute manly of the ordinary slightly nodular, felspathic, 
about 200 feet. silicious type of coal-measure sandstones, and con- 
stitute about 200 feet of the Bardkar group. They are deeply eroded 
near the village of Kalésar, and the Umrar flows through a short but 
pretty gorge, where an excellent view of the rocks may be obtained. 
Int€rcalated with these sandstones are the various carbonaceous layers 
that give valye to the Umaria coal-field. 
on the Umrér river, however, only one seam is visible, and the refer- 
ence that I have just mada i .in the plural number is due to the light 
thrown upon the constitution of the field by the various borings. 


1 4 temple dedigated to Dévi, one of the wives of Shiva,thas been erected on the bank 
of this,stream, where it is reported that a seam has once been on fire. I saw nO sign of 
auch an occurrence. 
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From Kalésar to the upper beundary of the Bardkars between, Uma- 
ria “and Lélpdr, only sandstones are geen, at intervals of varying 
distances. They differ but slightly from those already alluded to; 
the highest beds are grey and pinkish coarseegrained felspathic sandstones 
partly decomposed and with thin lenticular shaly layers. To these succeed 
the red and othe, coloured clays of the supra-Barékars, from which the 
village of Lélpdr is probably named. 

rete there are seteral different courses of coal, I failed to find 
more than one outcrop in “additior to that alluded 
to near“the temple of Dévi, and that was of the 
seam exposed in the Umrar at the southgrn water-ghat of Kalésar 
in which quarries were eventually opened. It*caw be traced on the left 
bank of the river in & little rivulet, which is shovn on the annexed map, 
exhibiting the environs of Umaria-Kélégaf, on a scale of four inches 
to the mile. After extending about 200 yards to the westward, it is 
lost to view. 

Many years have elapSed since the original discovery of this coal. 
The first who drew attention prominently to it was Captain (sborne, 

‘é the Politital Agent of Rewah in 1860, and on his 

ry. Alexander Grant, 

a Captain H. Hyde, representation, Mr. Alexander Grant, of the East 

ee Indian Railway, and Captain H. Hyde, R.E., 
Consulting Engineer for Railways, visited Umaria and other localitiés 
where coal was stated to occur. Their recommendations were opposed 
to any active steps being taken to explore the field. Mr. Grant, in, his 
report. stated— The seam shows itself in four different places in the bed 
“and sides of the Umrar, a little above the village Kélésar. It is in 
‘all about 8 feet 6 inches thick, being made up of thin layers of carhgn- 
“aceous shale of different degrees of c@nsistency and different shades of 
“ golour, some of them being indurated, others earthy, some black and 
“others bluish. Amid them is one pand or layer of someS or 7 inclits 


an seam, 


‘in thickness of the substance resembling coal evidently in greater « 


« part of vegetable origin, and what we have seen to be combustible.” 
There was some excuse for the low estimate they formed of the valye 
( 1s7 ff 
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of the Umaria seam, owing to the washed-out and dull appearance of the 
coal at the outerop. but their conclusion drawn from inadequate investi- 
gation shows how dangerous if is to frame an adverse opinion of the 
quality of any coal until careful analysis and experiment have proved 
what its composition and real worth are. 
eernaaty at different times the existence 6f the geam' was again 
Detail sare tstitnt. Noted by some of our own officers, but no regular 
ed, 187 survey of the coal deposits of the ‘Rewah State 
was instituted until the season of 1879-80. Late in May 1880, I obtained 
without visiting Umaria some samples of coaf from a few inches below 
the outcrop, These were submitted to assay by Mr. Mallet, the Curator 
of the Geological Museum, and the average of his determinations gave 
a sufficiently favourable view of the quality of.the coal to prompt a more 
‘searching investigation when’the opportunity arose. 
The figures were— 


e 


Moisture . Cae: ce BS. A ae 
Volatile matter exelnsive of moisture . © . ‘ . 29°4 
Fixedcarbon 2 1 egw ee 8B 
€ Ash . ° ° ‘ ’ . ° ‘ ° . . 185 
t . eS 
100°0 


The ash was much less than I anticipated from the appearance of the 
samples, but the amount of moisture was high, and as it confirmed ina 
meagure the opinion then held of the age of the coal, I deferred a closer 
examination until the mapping of the known areas of Barfikars had 
been completed. 

It was not until November 1881 that in the ordinary course of the 
general survey it came under my observation. The first field day was 
enough to make me suspect that the sandstones and consequently the 
coal with them were much older than had hitherto been supposed ; 
aff , acting ‘on this belief, I endeavoured to obtain confirmatory 
spalobotanieal evidence» The credit of supplying the direct proof of the 

_Diurory F planta,by horizon of the coal-measures rests with my colleague, 


Léla Hira L&l, who, more favoured by fortune 
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than myself, was the first to have his efforts rewarded by the discovery of 
a few plants of specific lower Géndwna age. 

Reerniting the services of my personal servants, and stimulating their 
zeal by the promise of reward, we eventuallv.chtained several fronds of 


Glossopteris communis. 
, Ganggmopteris eyclopteroides, vat, attenuata, 
' Noggerathiopsis hislopi. 


None of the fossils were perfect specimens, as they occurred in friable 
slightly carbonaseous argillaceous shale, which it, was difficult to handle 
in a satisfactory manner, but they were sufficiently distinct to enable 
Dr. Feistmantel to fix their genera. With the assurance that the proper 
place of the Umaria coal was with the true or tider coal-measures of India, 
Thad no hesitation i in spénding a small sum of ‘madhey to clear the outcrop 
and obtain a clean piece of, coal. Selecting an average sample from the 
lower portion of the seam, the percentates of ash, fixed carbon, and 
water showed so great an improvement on the first analysis, that I was 
impressed ‘with the desirability” of drawing the attention of the Rewah 
administration to the fact*of the occurrence of true coal- measures at 

Umaria, and that if arrangements could be «made 

for practically exploring the field by bofing, I 
should be happy to render what servica I could in directing operations. 
Fortunately for the fartherance of my views, Captain Barr, the Political 
Agent of Rewah, responded cordially to my suggestions, and within a few 
weeks of my broaching the plan of operations, the necessary plant was 
purchased, and Mr. Stewart, who had previously been in charge ofsthe 
Narbada trial borings, was appointed to test the various sites indicated 
by myself, There is no mechanical establishment in connection with 
our own department, and there is no such thing as a grant for indepead- 
ent explorations, so that, had the Politt&al Agent for Rewah put aside 
my communication, it is probable that the Umaria eoal-field would once 
more have been dropped for a period of years “into the shadow "Bf 
obscurity. 


Borings suggested. 


1Jt is also éertain that if Captain Barr had declined to take this matter up, the 
Government of India would hive done so on the stiength of Mr. Haghes' recommenda- 
tion —H. B. M, 
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The first boring was commenced on fhe 22nd January 1882. It was 
Boring commenced, Placed a short Uistance to the north of the out- 
pent sancery. ee. crop of the seam, and was sunk to procure in- 
formation as to whether the coal thickened or thinned to the deep. It 
proved three bands of coal, measuring respectively $8 feet, 7 feet and 2 
feet, the reading being— i 


F ft, in. 
1. Surface, soil . en ee o ‘66 — ce poe de’ 
2. Sandstone. r . er oe * | 42.6 
8, Sandstone, carbonaceous, shaly . ; . 8 0 
4, Shale, carbonaceous. . . « © w , . 20 
5. Coal . : 8 0 
6. Shale, carbonaceous: efi . : ‘ . 10 
7, Sandstone. , ae ¢ 10 
8, Coal . ; 7 0 
9. Sandstone, sarbortcoouk shaly ; 9 0 
10, Shale, carbonaceous » |. ; . 20 
"11, Coal : . 2 O 
12, Sandstone, carbonaceous, shaly .-3 0 
18. Sandstone, white, not gone through ., . . 16 0 
t t 
98 0 


At‘the outcrop the main band measures only 4 feet 43 inches to 4 
feet 8 inches, and its increase to 7 feet was a pleasant confirmation of the 
hope which had been entertained of its ptobable behaviour. 

As many as 15 bore-holes were commenced before the rains put an 
) end tothe season’s operations, Most of them were 
sunk within the limits of the Umaria holding, and 
satisfactorily indicated the occurrence of coal over a sufficiently large area 
to supply several million tons of fuel. 

“On the other side of the river, five borings were started. Two of 
these proved coal, but a series ofmisfortunes rendered the holes between 
Kalésar and Lélpdr ugeless as indicators, none of them having been com- 
pleted. The question, therefore, as*to what becomes of the coal in that 
‘direction js an open one, but L incline to think that the coal is there, and 
that, had the borings been carried deeper, they would have proved 
this to be the base. 
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It would be needless multipligation of details to allude here to each 
Lore-hole section, but for the purpose of referente they are given in the 
chapter of appendices. ‘The dates of their commencement and completion 
and the depth at which water was tapped have been added as items of 
interest ; and diagrams, for which I am indebted to Mr. E, J. Jones, are 
attached. 

The deepest hole in‘ which thick coal was recorded was No. 7, 

Deepest _ bore-hole, due north of Umaria, but on the right bank of the 
Mos 7, 184 feet, Umrér. Two seams resptctively 18 and 11 feet 
separated by 25 feet of carbonaceous sandstone were passed through 
at 184 feet from the surface. It is possihle that these measurements 
may not be quite exact, for the readings of goal and shale may be so 
influenced by the desire to tell a promising stale, that the latter,is 
often unduly elevated to *the dignity of the former; but I think it 
would be inconsistent to accept one journal as correct, and doubt the 
accuracy of another. Boring records are generally trustworthy enough to 
establish the broad fact of the occurrénce of coal,*though considerable 
caution is necessary when accarate discrimination of coal and shale is 
demanded. 

The boring No. 9*, which was really a test of No. 7*, and put down in 
November 1888, was most carefully stpervised and a lower seam was 
met, so that we may fairly accept as proved that there are two, 

Considering all the facts that were established during the first stage 
of our practical explorations, I think it must be confessed that the labours 
of the Geological Survey were eminently satisfactory ; coal was proved to 

exist in abundance, that it lay within easy access from the surface, 
that it thickened to the deep, and that the gradient, as shown aly 
the horizon at which the seam was struck at various points, ws was low and 
advantageous for working. 

Every circumstance was promising, and from the . exceptionally 


commanding geographical position of the efigld, it required small advo- | 


cacy to show that a snlendid reserve of fuel had been unearthed in the 
Rewah State. 
In ‘order, however, to set at rest any apprehensions that prudesce or 
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experience suggested, it was deemed wel} that they should be reduced to 
their smallest limits, and, to achieve this object, it was determined that 
the coal should be approached under the ordinary conditions of approved 
mining. There were two Hans open for adoption,—either to drive an 
incline from the outerop, or to sink a shaft to the seam. The second 
method was preferred as feing in every sense more workman-like, 
and as @ffording more scope for efficiently ‘dealing with an influx of 
water. 
On the 1]th"March 1888 a pit of 10 feet internal diameter was 
Pit commenced, 11th Commenced, At a Yatér date it was found neces- 
March 1883. sary jo open inclines from the outcrop, but this 
was only to meet a mporny demand’ for coal, while the trial pit was in 
progress, 
° As epecial qualifications Wete required for the charge of the contem- 
plated underground expansion of our operations, Mr. Thomas Forster, 
who had gained his experience of eolJiery‘work ‘both at home and in the 
Bengal coal-fields, was engaged as Mining Engineer. 
The position selected for the pit was near hore-hole No. 8, where 
the section is somewhat in accord with Nos. 9 and 7"—an upper and a 
lower seam of coal having been cut in each. 


No. 7. No.8. No.9, 


Sandstones , ‘ ; ‘ : - 185'0" 98°00" 69'0" 
Coal . ° ‘ : ‘ . 13' oO" 10' Oo” 10° 0” 
Intermediate beds , - is . 28'0" 8’ 0” 770" 
Coal e Le. ot : ; . io 7’ 0” 6’ 0" 


gthe depth of the shaft was calculated at 108 feet, and the sinking 
did not seem a very formidable task. It was not completed, however, 
until May 1884, During the sinking there was no difficulty in dealing 
wth the water, a pait of ordinary buckets being quite sufficient to keep 
ethe pit dry ; but the momentfthe coal was reached, a rush took place, and 
though baing was kept up unremittingly day and night, it overpowered 
the means we had at our disposal, and the pit was abandoned until more 
effitient power could be applied. 
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Thad a strong wish to go further to the deep towards No. 9 bore-hole, 
but I was at first deterred by the dread of water, and the possibly heavy 
outlay that would have to be incurred for pumping machinery. In 
an untried field, it is impossible to gauga, the water difficulty, and 
T selected the spot for the trial shaft, whgre I anticipated the least 
amount of irfconyéniencé on this score. While it was being proceeded 

Second shaft. Com. With, my original desire to open out the site of 
menced Decemberel883. No’ 9 bore-hole was carried into effect; but, 
without any extra machinery to combat the’ anticipated influx of 
water, it was looked upon*as’rather a hopeless undertaking. Strange 
to say, however, the measures in this part o& the field were unusually 
dry, and the coal was veached just befdre the’ clese of the past season 
without any other difficulty to overcome than? occasional scarcity of 
labour. 

There was not time enough to drive into the seam, so that the only 
objects achieved by the completton of either shaft were the procurement 
of more perfect samples of céal and the more exact determination of the 
thickness and constitution of the main seam than that afforded by the 
simpler method of a small boring’. Seven feet of clear good coal, free 
from the stone bands that are visible at the outcrop, were passed through 
in the second pit, and the analysis of a fair average dried piece gave the 
following result :— 


Water s e e e . e ° « e "5:46 
Volatile matter ‘. : ; . ; ‘ . 2517 
Fixed carbon . . ‘ j ; ‘ : ~ 6671 
Ash : ‘ ' : F ; ‘ ‘ ‘ 8:12 
e 10000 


Such a certificate as this speaks for itself, and from the first analy®is 
in 1880 to this one in 1884 there has ben a conspicuous improvement ; 
the only coals of Bengal that can surpass it are gome from the Kar- 
harbari field. 

In order to supply our own local wants and enough for a few trial 
runs on the Hast Indian and Great Indian Peninsula 
Railways, a quarry was sunk on the outcrop; and 
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eventually an incline 6 feet high and 8 feet broad was driven in on the 
chance of its affording direct confirmation of the augmentation indicated by 
the borings. Following on this, a considerable impetus to the extraction 
of coal was given by the acogptance on the part of the Great Indian Penin- 
sula Railway of a tender in March of the present year for the supply of 
2,000 tons of coal. As neither of the shafts at that fime had been com- 
pleted, & second incline and several ergss-roads were opened out, which 
enabled the raisings to be increased from 3 to 15 tons a day. 

_ Throughoué the workings the seam retains nearly, though not quite, 
the thickness that it has at the outerdp.< I give for comparison the 
following measurements made in the quarry and at the dip and rise ends 
of No. 1 incline. 


Quarry (descendinn), 
t 


t <5 ft. in. 
(a) Coal, bright 0 6 
(6) Stone band , ; j : ‘ 01 
(c) Coal, bright ; ; a <“€ we 0 6% 
(@) Stony shate,do). 16 8. 07 
(e-) Coal,bright . . . 4. « 6 0 6 
' (f) Coaly shale, dull ob ‘ ; 0 2 
(g) Stone band ‘ 0 1% 
(4) Coal laminated, bright and dull 0 4 
Coal shale, dull . j ® 0 3} 
Coal, homogeneous ae ot 1 3 
4 4} 


| 


Incline No. 1. 
Rmsg END. DIP enn. 


ft. in, 
(a) Coal,hard. . 06 , 010 
(6) Stone band : 01 0 1k 
(c) Coal, bright . . .« 0 6 07 
(d) Stonyshale . . @ 07 0 6 
(c)‘ Goal, bright . .  . 0 6 0 6 
(f) Coal, hard . . 0 4 0 it 
(9) Stoneband® .  . 0 2 0 4: 
(hk) Coal so gees 05 2 0 
Carbonaceous ¢hale . 0 4 
£ Coal 1 3 
e wee ‘Sassen, 
‘ 4 8 4 8 
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The roof is a tough, strong carbonaceous shale, and in appeqrance 
isnot unlike the d band. It has stood excellently, 


Roof . 
ae and not a single piece of timber has been required 


to support it. 

The dip is very low, which is a favourable point: in the estimate of the 
value of the field, scarcely rising above 4° in the 
inclines. Tjs direction is nearly north-east? 

The quality of the coal wrought in the quarry and in the inclines 
has been strongly tested under various conditions, but I intend reserving 
my full remarks as to its effective character for the Economic chapter of 
this memoir. 

In anticipation, however, I maf obstrve that she lowest 2 feet and 
‘the bright coals constitute the best portion of the 
seam; and that the hard band @ would have to 
be picked out, as it readily forms clinker. 

The area over which goal hns been proved may be accepted as 1} 

Proved coal area 1 Square miles, but it will bé quite legitimate 
square miles. to assume that the underground extensién of 
the measures in the direction 8f their exposed dip will give q far 
higher figure for probable coal lands I think it quite possible that they 
extend uninterruptedly to the porthward, dipping beneath the supra- 
Barékars and appearing again, athe Kérér coal-field, With reference to 
the Jéhilla Valley, I scarcely like to venture even an opinion; the dis- 
tance between the two coal-fields is 12 miles, and the intervening 
stratigraphical evidence is altogether too meagre to make any statement 
on the subject of their continuity other than an idle guess. 


Dip low. 


Band d, clinkers, 


SECTION VIII.—THE KORA COAL-FIELD. 


The next outlier of Barékars to be Wescribed is 3 miles rom the 
nearest margin of the Umaria coal-field and to the north of i it. It has, 
in default of a better name, been alluded to i in our manuscript reports as 
the Kérér field. There was no natural feathre distinctive enough to 
suggest a title, and so the millage nearest to the locality where coal was 
most conspicuously exposed was adopted as the distinguishing appellation, 
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Ita total area is 94 square miles, forming an irregularly shaped 
crescent around the north-eastern prolongation of 
the Léra metamorphic inlier. The boundaries of 
the Barékars are fairly well, seen, and the supra-Bardkars are too distinct 
in character to leave any: doubt as to their identification, so that the 
separation between them and the coal-measures is easy.. 

Several streams traverse the field, and one of them is the Umrér. Ite 
confluence with those flowing ‘from Baréri, 
Mirgtri, Gagrér, and Damokar marks the upper 


Area 9% sq. m. 


River Omrfr. 


limit of the Bardkars. 

The major portion of the field has been cleared of jungle, but 
adjoining it there are ‘several plots of underwood, and more especially to 
: em the north of Dudraunri. Near at hand are the 

reserves of the English Forest Department, coin- 
cident for some distance with the boundary of the Rewah State. I 
have no doubt that they can furnish some useful timber, and this 
will be a convenience of no small consideration when a colliery is 
started. 

Phere are numerous sections of the Barékars, but the most complete 
views of them are in the neighbqurhoud of Kéraér, Dudraunri, and Achala. 
The rocks consist of grey and yellow: ish somewhat porous felspathic 
sandstones, occasionally micaceous and sometimes calcareous, associated 
with beds of carbonaceous shales and coal. A large sheet of trap, 
varying in width, runs nearly the entire length of the field, and there is 
an inlier of the Télchir group between Kétalwar and Khaira. The 
general dip is to the north. 
¢ Notice of the existence of coal in the Ké6rér field was originally 
brought fo us when encamped‘ at Baréri by the landlord of Bardauha, 
but it was not professionally confirmed until my colleague, while tracing 

“the boundary of the trap eastward of Téli in December 1882, saw and 
mapped 1 the different seams. 

There are several outcrops, but there is only one main carbonaceous 
horizon, as in fhe case of the Umaria field. 
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The most westerly exposure is to the east of Achala in the Umrar at 
the village water-ghat. Two small bands ehow in 
the banks,of the river; and in order to find out 
whether they increased in thickness to the dip, directions*were given to 
Mr. Munsch, the Assistant Mining Enginees, of the Rewah Explorations, 
to carry out a bofing (1884). In this instance there was no improve- 
ment either in the quantity or quality of the bands, and aftér going 
down 181 feet’ the rods were shifted to a more promising locality. The 
rocks passed through were— 


Achala, 





ft. in, 

1. Sandstones, brown, grey, and yellow . 58 0 
2. Carbonaceous shalg and sandstote 20 
8. Carbonaceous shale and coal 20 
4. Sandstone with pyrites . 10 0 
5. Shale with coal : 2 0 
6. Blue shale. ‘ : 1 0 
7. Sandstones . ; : 62 0 
8. Grey shale with coa{ 2 0 
9, Sandstone, dc. .  . lw mel Cle C8 
® TOTAL . 181 0 


South-west of Dudraunri, and about three-quarters of a mile from it, 
nee ee Oe bed of goal and carbonaceous shale occurs near 
shale south-west of the boundary of the trap; it may be better than it 
— looks, but its appearance at the outcrop did not 
impress me favourably, 

After the failure at Achala, borings were commenced at Jawéla 
Makhi, a locality in the jungle between Kétalwér 
and Kérér; and here very gratifying results were 
attained. A seam was known to occur,gand it had already been mapped 
and reported on (1883) ; but whereas at its outcrop the ‘section only 


Coal at Jawdla Makhi. 


disclosed 
e, ft, in, 
Shale 4,0 
Coal - F A ‘ ; ‘ ; i ‘ . 20 
Shale, parting . * . «© «© e« | »- ». O 6 
Coal ; F " F ; ‘ ‘ ' e . i 6 
‘oar \ 
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the real thickness as demonstrated by the borings was much more— 








ft, in. ft. in. 
No. 1. e No. 8. 
1, Sandstone . . 4. 6 O 1. Brownsurfacesoil . 3 0 
2. Sand with gravel . § 3 0 2, Sandstone : 42 0 
8. Sandstone . f 0 = 8. Sandstone, Sarbanes 
ous, shaly , ¢ 8 0 
4. foal . «.  . 8 0 &, Goal * = 4 7 0 
5. Shale, carbonaceous, 5* Shule, carbonaceous 6 0 
with coal 8 0 me 
6. Coal ~§ «. «© « € 0 6, Sandstones, grey 20 
7. Shale, carbonaceous, 
with coal 20 ¢ Toran . 68 0 
8. Coal ; . £0 
9, Shale : » & 8 0 
10. Sandstone . .. «. 62 0 
11, Shale : t » 8 0 
12, Sandstone . - 110 


TOTAL . 122 0 


The angle of dip varies from 8° to 20°. ° Direction north-north-west. 


High percentage of A sample of weathered coal gave most excellent 


fixed carbon. results, and I would draw special attention to the 
high ‘amopnt of fixed carbon. | 
Analysis :— : 
Moisture . e 5°04 
Volatile matter, wcdladive of molstine 12°56 
Fixed carbon : ‘ F . 65°48 
Ash . s , ; ; 2 16°92 
100 00 


Although the outcrop of this seam can only be traced for a short 
distance at the surface, there is no misgiving in my own mind of its 
general extension to the northward and in the direction of Dudraunri and 
_Khaira. I anticipate also that it might be proved south of Téli, if 
“borings were undertaken there. I would recommend this being done, 
should the desire to test the ground in the vicinity of Dirouri and thence 

Coal probably gocurs westward ever take a practical form. With coal 
near Téli, demonstrated as occurring in its usual strength at 
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or near Téli, there would be considerable encouragement for the prosecu- 
tion of further enquiries ; each point progressively fixed as coal-bearing 
being the presage of additional syccess. 

The only other band of coal is north-north-east of Khaira in the 

Chapar Nala. It is vary thin, and overlies shales. 
Dip towards north. 

A bed of carbonaceous shale occurs at Barbaspir, an8ther at 
Jagatydr, and one near the junction of the Baréri 
and Kérér streams. 

The various out-crops of coal and carbonaceous shale that have been 

One coal-bearing hori. /luded to do not imply that there are several in- 
a dependent seams or bands, The exposition of the 
Umaria measures is to my mind a fair gauge "of the structure and 

composition of the Kérér coal-field, and hénte we may assume that 
there is one main coal-bearing horizon with a like minimum thickness of 
workable coal. 


Khaira, 


Barbaspar ; Tagatptr, 


SECTION IX,—-THE JOHILLA COAL-FIELD. 


The Barakars of the Jéhilla valley ‘are exposed about 13 miles south- 
east of Umaria, and constitute two separate tracta, one to the nerth, and 
the other to the south of the metamorphic exposure of Pénri. By far 
the larger of the two, and the only one ifnportant from an economic point of 

ject wothoaia view,is the northern area. In consequence of this 
of Jéhilla field—scale 1 circumstance I have not thought it necessary to 
eee prepare a map of each of them on an enlarged scale, 

The accident of position has caused much more attention to be 
devoted to the Umaria than to the Jhilla field; but at the outset of 
the Rewah coal explorations, not knowing what the fate of our purpose ab 
Umaria might be, a few borings were simul- 
taneously carried out in the Jéhiila valley with 
the object of testing the value of the signs of coal that were there 
visible, The extra distance would have been a very small drawback if 
the only alternative of procuring coal had been the opening up of that 
part of the district. As ‘events have shown, there was ‘no immedigte 
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necessity to have taken the precaution of examining the Jéhilla valley, 
but nothing has been lost by the course then pursued, and it is a matter 
of congratulation that we have acquire] definite knowledge of a further 
and extremely valuable stock of coal land. 

The rise of the J éhilfh river has already been described as being in 
the high trappean platean of the Mandla District. 
It passes by a saccession of descents into the lower 
level of the Singwara division of the Rewah State, and, after winding 
through a nafrow valley known as the Khdli, which formerly enjoyed, 
and even now, though in a less measure, an inviting reputation as a 
splendid tiger-ground, exposes near Lakhanpira, 81° 6’ E. Long., and 
99° 17’ N. Lat., theethin strip of Bardkars that forms the south portion 
of the Jéhilla valley cbal-field. At Mangthér it passes through Télchirs, 
and then soon after entérs*the metamorphic area of Pénri, the rocks of 
which constitute its channel for 2 miles. A little to the north-east of 
Pénri, it strikes the southern boyndary of she Talchirs connected with 
the northern division of the Jdhilla coalfield, and then, flowing past 
Bar& Chéda, offers from that point to its union with the Sdn, the most 
ty pacal section of the Bardkar and *supra-Bardkar rocks that can be 
found in the whole district. 

I think it unnecessary to defend, the propriety of the desionation 
Jchilla coal-field. There are no other exposures of the Bardékar 
group than those already alluded to; and as the southern area requires 
only a brief notice, it may be dismissed in a few words. 


Ighilla river, 


South area —déhilla Coal-feld. 


The measurement of its area gives 3} square miles, which is a magni- 
* oe. tude qfite enough to make it a valuable field, if 

2 coal occurred in workable thickness, 
There are no out-crops, however, of any promise, and though I have 
No out. esi of any quoted several instances, as Warnings against form- 
promise. ing a damnatory opinion on the mere evidence of 
oxit-crops, I “am now speaking with the knowledge acquired in the 
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Umaria and Kérér fields. There, the main coal occurs well up in the 
measures, but the difference here, so far as I could judge, lies in the 
circumstance that the rocks are aj] below that horizon. 

I would not discourage any who may, years hence, wish to satisf y 
their own expectationg, and the following is a 
statement of the few places at which there are 
slight signs of carbonaceous matter. 

(2) South 6f Amuéri, where the road from that village to Lakhan- 
pura crosses the Jodhilla, there is ‘the following 


Localities of out-crops, 


Amuéri, mee : 
section (descending) s— 

ft, in, 
Thick-bedded grey sanjstone . . '. . 20 0 
Thin lenticular band of coal and carbonaceous shale we 1 0 
Micaceous sandstone ; . . . 4 0 
Grey and carbonaceous shale . 8 . . ee , 4 0 
Sandy micaceousshale . 8. 6 «© «© 8 0 

Dip north-north-west 


(2) Half a mile south oof Manethér, on the ‘right bank of the 
Jéhilla, a thin hed of coal and carbonaceous shale, 
2 feet thick, crops out. 

From this place, as also Amuari, fossils were procured, which Dr. 
Feistmantel determined to be'— 


Mangthér, 


Gangamopteris eyclopteroides, 
Nogge:athiopsis hislopi. 
(c) Some carbonaceous shale is exposed west of Mangthér in one of the 
small streams having no name, but in which there are several salt-licks. 
There may be a possibility of finding the thick coal under the 
Pomibly thick coal Lamétas < Istinpira and Taktai ; a to search 
occurs in direction of for it will bea speculative undertaking, and one 
Isinpira. : ' 
¢ quite unnecessary, so long as the more conveni- 
ently situated seams of the northern area and those of Umaria and 
Korar are not exhausted. 


s 
1 Palwontologia Indica, 1882, Ser. XII, Vol. IV, p. 14. 
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North area. —Jbhilla Coal-field. 


This portion of the cpal-field extends over an area of 114 square 
miles distributed on each side of the Jéhilla river 
and f$rming a band of varying width between the 
Télchirs and the supra-Barékars. 

The¢attention of several previoug observers appears to have been 
drawn to the fact of the oecurrence of coal in 
the Jéhilla valley. This is probably due to the 
conspicuous manner in which the coal is exposed, and its propinquity 
to Pali, one of the usual apd most favourite halting-places es route to 
and from Sohaégpir. « 

For travellers progtessing eastward, Pali is the last village at which 
supplies can be procureds and there is a great temptation to steal a 
day in one’s programme of marches to enjoy the shady mango groves, 
the beautiful prospect, and the wild duck and snipe-shooting that the 
large tank and rice-runs afford. 

In 1840 Dr. Spilsbury, in the Journal of the Asiatic Society of 

> sae ea ‘Bengal,’ mentioned coal as being found in the bed 

i of the Jéhilla river near P&éli, and likewise in a 
smal] stream near Kélésar-Umaria of Rewah. At that time the Sing- 
JGhilla valley former- ware, and the whele of the Johilla coal lands were 
ly under Enghsh rule. © ynder English domination, but after the Mutiny 
they passed, together with the Sohdégpdr télak and the shrines of Amar- 
kantak, into the hands of the Rewah administration. “In 1854 Major 
aiaior Wieesaton, Me: Wroughton stated that coal occurred in the Jéhilla. 
Grant, Captain Hyde, In 1860 Mr. Grant and Captain Hyde, of whom 
re mention, has already been made, passed by the 
Jéhilla in the belief that the coal was no better than that of the Umrér 
river. In tle same year Mr. J. G. Medlicott inserted, in the Memoirs 
of the Geological Survey of India, Vol. II, Part 2, a short paragraph 
concerning coal near the village of Maliégira, and mentions that it was 


Ares, 


Previous observers. 
e 


€ c 
1 Journal, Asiatic Society, Bengal, Vol. IX, Part 2, p. 903. 
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light and very bituminous. The subsequent notices of the Jébilla, valley 
are those by myself in the Records of the Survey. 

The boundaries of the Bardkar group are fairly well disegrnible, and 
the only indeterminate fortion is néar Kémérdu, 
where alluvium and ‘ank grass frustrate all at- 
tempts at close delimitation, 

There is very little departure from the ordinary type of sandstones in 
any of the river sections; but in that of the Yhdébghata I remarked 
some yellowish felspathic silicious sandstones near Khodérgaon, with 


Boundaries, 


; thin vitreous ferruginous plates aud containing 
Ferraginous sandstone, ‘ : , 
pebbles. It goes againét my previous experience tc 
place such beds either ‘in the Réniganj or Barékpr divisions of the 
Damidas, but immediately above them is a grey “earthy shale, colourec 
here and there by carbonaceous matter, in which fossils of true Bardkai 
type, of the genera Glossopteris and Vertebraria, were found, and I have. 
in consequence, accepted the evidence as decisive of the horizon. 

In the Ganjra Nala, where the road from Péli to Maliégdra crosses 
it, sandstones very similar to those in the Wandh: 
valley may be seen,on either side ‘of, the Tord, 
They are nodular, texture granular, felspar slightly decomposed, and 


Ganjra Nala. 


colour either somewhat yellowislt-grey or reddish-grey. 

The general dip is to the north and at low angles. 

Coal occurs in several places, but just as in the other fields there i 
only one main horizon, so the same feature ij 
repeated here. The most noted out-crop is thai 
in the Jéhilla river, where the Ganjra Nala joins it, A shallow boring 
(1882) was sunk on it to get a fair reading of tif 
general thickness*of the seam, and the resuli 


Outcrops. 


Jchilla boring. 


showed a great advance on my measurements at the surface, 
As a point of interest I place the two sections side by side :— 


ft, in. : ° ft® im, 

No. 2 Jéhilla Valley Bore-hole, Surface section, 
1, Dark surface soil . 0 
0 


1 
2. Sandstones . : . § Sandstones . . ; Ge, ty ‘ 
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ft. in, 
No, 2 Jéhilla Valley Bere-hole. = Surface section. 
8. Coal . ; ‘ . 17 0 Coal and coaly shale . . 12 0 
4.Sandstone . . ~. 1 0 Grey micaceous sandstone 5 0 
5. Carbod.ucgous shale ; .§ 0 Coatand coaly shale . 6 0 
6. Carbonaceous shale and sand- Argillaceous shale 2 0 

stones . » e¢lZ 0 Coal and carbonaceous shale ase 

7. Coal , ; ‘ 6 0 ; , 
8. Carbonaceous sandstone oe ar 


The seam can be traced both east atfd =e and a bore-hole was put 
down (1882) near the junction of the Marjada and 
Umarha streams, where the coal appears in great 
force. The section agrees Kens with that of the Jéhilla boring— 


Marjada boring. 


ft. in, 
3. Yellow clay 2 eae ° . *. - 1 0 
2 Sandstoneandthale . . . . . . . 15 O 
8. Carbonaceous cliy and shale . ‘ ; ; : -. 11°«0 
4. Sandstone cea . ‘ : E . . 7 #O 
&. Coal . ; ‘ . : » 17 O 
6. Curbonaceous and grey shaly suntutoais : 2 O 
7. Coal . ; . : : ‘ . 8 O 
8. Carbonaceous shale and sandgtore wie, BL? BE 
9. Coal . ‘ : ot ‘ 8 0 
Bandstone and savionaseas shale— e 


Angle of dip,is 6°, direction near ly due north, . 

From dhis point westward I dailed to procure further evidence of the 
existence of this seam, but I have strong faith in its extension, and also 
that, when circumstances render it'a matter of importance ta follow it up, 
it will be found to occur under the Lamétés of the Marni Nala. 

For the purpose of having the coal practically tested, 500 maunds 

Conl quarried for trial Were quarried from the out-crop in the Marjada 
on railway. Nala and delivered to the Great Indian Peninsula 
Railway for trial in their locomotives. 

* Average samples selected by myself gave excellent percentage figures, 
and for comparison with those bf Umaria coal 1 append few analyses of 


each. ve 

- Vol. matter, Fixed carbon. Ash, 

Marjada , ‘ ; ° - . $231 54°68 1811 

re ° * : ; - 85°60 62°77 11°68 

e : : - * «+ « 8664 55°98 7°43 

Umarin g x = . ‘ - 2670 | 59 20 1419 

: é ; P P - 2640 60°90 12°70 

i . : P F ‘ . 28°40 60°70 10°90 
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I believe that in the running trials the Jéhilla coal was stated to have 
shown a slight superiority, but it is difficult to reconcile this assertion 
with the deduction to be drawn from the analyses. 

Considering the distinct advantage in fixed carbon possessed by the 

,, Umaria coal, the latter ought to have been the 
Umaria and JShjlla 
coal probably alike in better fuel.’ Eventually, when both seams are cut 
a into, unde? a moderate amount of covéing, I 
have no doubt that they will give very even returns, There is sulphur 
in all the coal, 

A third boring marked on the map as ITT was instituted to prove a 
small out-crop in the Bhébghata Nala; but after 
gding through 158 feet of successive sdtdabnies 
the rods were withdrawn, the conclusion beifie that the coal was 
ephemeral. 

Below the junction of the Bichna and the Dhébghata, there is a band 
of coaly shale, but no coak In the bed under it some specimens of 
Glossopteris were, procured. 

In several places plants were discotered. Three species were obtained 
below the seam in the Jélfilla river—Glossonferis 
communis, Gangamopteris comp. jobeteroiani, 
and Niggerathiopsis hislopi, Fuom the ‘Kéidri feeder of the Dhébghata 
Nala, seven species—Vertelygri@ indica, Glossopteris communis, Glossopteris 
indica, Glossopteris browniana, Glossopterts damudica, Gangamopteria, sp. 
Néggerathiopsis hislopi, From the head waters of the Dhdébghata 
stream, and not far from the village of Amadéngri, eight species— Gos. 
sopteris indica, Glossopteris tantoides, Glossopteris angustifolia, Ganga- 
mopteris angustifolia, Gangamopteris cyclopteroides, Gangamopteris sub 
auriculata, Samaropsis, comp. parvula, Ngggerathiopss hislopt. 

Dr. Feistmantel points out, with reference to these*forms, that 
they correspond to the association of fossils found with the second and 
third seams of the Karharbéri coal-field. That there is this correspon- 
dence is clear enough, but I have hitherto failed to see anything dis- 
tinctive enough in the ‘character of the rocks containjng this partial 
Karharbéri flora to warrant a separation from the Bardkar. 
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Before closing my remarks on the Jéhilla field, I would wish to say 
Expediency of ‘that these explorations are another illustration of 
y of borings 
to applet ech the expediency éf supplementing our geological 
reorchee by boring operations, for, like those who 
preceded me, I formed a poor opinion of the seam from the evidence at 
the out-Grop. Greater experience of the freqnent fallacy of surface indi- 
cations ‘enabled me to guard myself against expressing unequivocal 
condemnation, but the, general bearing of my opinion was,? as expressed 
in my first contribution on this area in the Records of the Survey, that 
the coal was ppor, and not worth much consideration. The borings and 
quarrying have proved that’ something more practical than hammer tape 
ping is required to fame a correct estimate of the value of a seam. 

It is fortunate that justice has been done to the Johilla valley, for, 
notwithstanding the fact ‘of its coal being 18 to 14 miles further from 
Katni than Umaria, it will prove either a very formidable rival to that 
field or a seasonable reserve, aceording to tle conditions on which the 
lease of the Rewah mining rights is granted. ; 

There appears to be quite 20 feet of coal, and, although the out-crop 
of the seam cannot be traced «for more than. 2 miles, it is almost a 
certainty that both in the direction of Khoddrgaon and of Pali shallow 
sinkings would touch it, 

I refrain from attempting to make a close estimate of the available 
quantity of fuel, for there is the undefined drea 
under the supra-Barakars which introduces such 
latitude into one’s figures that to my mind there is no satisfaction in 
treating the question. If asked, however, whether 100,000,000 tons 
of coal might be extracted from the Johilla valley down to a depth of 500 
feet, I should reply in the affirttative. 


Estimate of quantity, 


1 * Records, feologioal Survey of India, 1881, Vol. XIV, Part t p. 127,"—"I do not 
” condemn it because experience has tanght me that many seams (as in the Wardha and 
Mchpéni fields) with thia outcrops may thicken rapidly, and furnish a good deal of coal. 1 
can say, hqwever, that the signs are net promising.” 
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SECTION X.—THE SOHKGPGR COAL-FIELD. 


From the description of the three small outlying fieldg I now pass 
Main area 1,600 square ¢0 the notice of the more extensive main area 
miles. comprising nearly 1,600 square miles, and to which 
I would give the name of the Sohagpir coal-field. It may hergafter be 
found convenient to introduce some restricted local designations, The 
portion within the Koréa district appears suggestive of sych a course, but 
I have no doubt that the adjustment of names and titles will be satis- 
factorily carried out when the necessity arises. ’ 

Roughly speaking, the Sohégpir field stretches through two degrees 
of longitude, from the river Sén to the river Rére There is no great 

Coal seams not plenti. Tichness of coal, nature having apparently exhausted 
ful. herself in abortive efforts resulting in carbona- 
ceous or coaly shale, or seams too thin, according to the present standard 
of working, to be mined profitably. * Owing to the jhorizontality of the 
strata, however, such seams as occur of available size possess the advan- 
tage of extreme accessibility, and, can be easily yon ovex an extensive 
area,! 7 

Of the rocks constituting the Barakats of the Sohdgpir field, quite 

i ailateusa: eonatlenta nine-tenths ate sandstones, of which the major 
Yoths of group. portion are the ordinary grey or yellowish-grey 
silicious sandstones, sometimes earthy and sometimes slightly calcareous, 
with a small percentage of mica. 

I have grouped the whole of the coal measures as Bardkars, rather than 
enter upon the uncertain and equivocal task of separating them under 
the divisions of Karharbéri, Barékar, and Raniganj. Amongst the 
lower strata there are fossil forms whiclf agree with many of those found 
in the Karharbéri beds of the Karharbéri field, and in the higher strata 
are a few plants which were formerly esteemed as distinctive of thes 
Réniganj horizon. Later researches, however, have shown, that the 
range of many of the supposed characteristic fossil forms is much greater 


3 This remark applies only to the portio of the Sohfigpdr field in the Rewah territory. 
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than was formerly supposed, and in the absence of collateral strati- 
graphical evidence, I Have preferred to retain all the coal-bearing rocks 
under bne denomination. 

With thé-exception of the lowest beds of the group around Sfranpar, 
Dhémni, Amiliha, and Dhigsali, there is a common type of feature in all 
the sandstones, until the unmistakable ferruginous sandstones of the 
supra-Bardékars are reached. There is no representative here of the 
iron-stone-shales group, which, coming between the upper and lower 
coal measures of the Damdda valley fields, makes the separation of the 
Damida series in that region a matter of extreme facility; and though 
it is a fact patent to every qrdinary mind that where little or no disturb- 
ance has taken place, lower beds must necessatily be older than upper 
ones, there is nothing #ufficiently distinctive either in the distribution of 
the plants or the successior of the strata to call for further sub-division. 

It would involve a tiresome rehearsal of a multiplicity of names 

Boundaries of Sohég. *° describe the course pf the boundaries of the 
eld. * Sohégpir field. I would refer the reader to the 
large map; from which if may eas#ly be perceived that the supra-Bardkar 
and Laméta ba gtoups are anconformable to’ the Bardkars, Nearly through- 
out their entire extent the boiindaries are natural, the only doubtfully 
faulted portion being that in the J bjlmili, area, where a fault was mapped 
by my late colleague Professor V. Bak.’ I was not able to make an 
independent inspection of this feature, but I assume that my views 
would have been in accord with his could I have devoted enough time to 
the study of the question. 
Dip northerly, at low « There isa general dip to the north at low 
ee angles, implying very slight disturbance. 

In an penne a list has been drawn up of all the sites at which 

List of coal "outerops coal has been noticed. It presents a formidable 
in Appendix. length, but this bears evidence rather to the fact 
that so far as mere plodding was concerned it was energetically carried 
out, andenot that there is a saper-abundance of coal. For such a wide 


? It is marked én his map of the BisrSmpér cosl-field, Which lies to the south-east of 
Ihilpili (Records, Geological Survey of Indis, Vol. VI, part 2). 
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area as 1,600 square miles, outcrops were very sparingly met with, 
and when this fact was understood, it became an obligation to explore 
every stream, great and small,emuch more closely than was at first 
contemplated. 

In the comparatively level expanse ofeghe Sohfgpéir district, this 
obligation was almost too scruptlously discharged. But in the hilly 
tracts and uplands of Koréa and Jhilmili, the tax on our tim@was too 
great, the stredmlets and the runlets being overwhelming in number; 
and many of them, in which doubtless there are exposures, have conee- 
quently been unheeded.’ 

Entering the Sohégpdr field from the west, through the picturesque 
Marcha pass on the road between Pali and the towmof Sohdgpir, several 
miles of sandstones have to be traversed, both ‘with and across their 
' strike, before anything like a workable seam &f*coal is met with. 

Following the proposed line of railway as marked on our map, there 

miceal waiscnns are only a few,thjn outcrops of carbonaceous mat- 
Méhroi, Semriha, Kauné- ter n€ar Méhroi, Semriha, Kaundébéhéra, and So. 
bales, a eee hégpur, which Seem to me utterly devoid of pro- 
mise of anything better ‘below the surface. 

The thickest of these is 2 feet, and it occurs in the Kaunabéhéra 
stream, a short distance above its Juaction with the one coming from 
Semriha. It is much weathefed at the surface. Northward from this 
outerop, the sandstones are thickly bedded porous rocks with decomposed 
and undecomposed felspar, the former of which is of an unusually reddish 
colour. 

Specimens of the fossil Zrizygia speciosa together with Glossopteris 
communis, Glossopterts formosa, and Vertebraria indica, were found jn 
some variegated micaceous shales, and greenish close-grained micaceous 
argillaceous sandgtone, associated with the coal band exposed in the 
Marna river where it flows past Sohdgpir. 

This is one of the few localities in which 7rizygza was met with. As 
bearing on the unification of the Damida series, this equisetacBous plant 
is a very interesting one. In former years it was supposed to bea 
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characteristic Réniganj form, but it appears that it occurs almost as 
frequently in the Barékar as in the Réniganj group, as shown in the 
following list? :— 
: . ¢ Raniganj §Barskar 
group. group. 
Réniganj field . gi . 
Sétpara Basin 
Auranga field 
ékéro a ee sae 
dlchir a ee ss: 
To the east of Schégpir an admixture of coal and carbonaceous 
Te eee shiale—the latter largely preponderating—shows at 
Chainpér aud Jaméa- the edge of the trap formation between Chainpir 
am and Jamfa-Jaméi. The bed measures 7 feet, but 
did not impress me favourably as a source of coal. 
It was my intention to have had three or four borings made in the 
neighbourhood of Sohégpir to place our knowledge of that part of the 
Boring not carried field on an exact footing, but unfortunately circum- 
oat , stances arese’ which necessitated the presence at 
Umaria until the close of the working season (18 88-84)sof the Assistant 
Mining Engipeer, to whom the task of earrying out my views had been 
entristed, «Neither hete therefore, nor at Lalpér, Khaira, or Dhanpari 
—all villages, further to the east and south, where sites had been marked 
out for trial borings—have any underground readings been qbtained. 
Judging from the evidence available at the surface, I should not be 
disposed to commend the area immediately adjoin- 
Areaadjoining railway : J a 
between Mircha pass and ing the railway from the Mircha pass to Sohégpir 
Sohdgpdr, not valuable +» initial mining operations in this field. 
There are more decisive and cheering indications of fair coal lands in 
sia the vicinity of the Sén; and as a convenient line 
ih of descriftion to follow, I shall take the river up 
where it enters the Bardkar area north of Antikpar*eand comment on 
the outcrops in it, and near it until it passes beyond the confines of the 
field. 


? Pal. Indica, Fossil Flora of the Gondwana System, Vol. III, Pt. 2, p. 71. 
3 Amikpdr is the residence of the Chief of Soh4gptir. ° 
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The lowest seam is exposed between the villages of Karaibéhéra and 
Maridrés in the Bakdn Nadi, a tributary on the: left ‘side of th8 Sén. 
It measures 8’ 3” at the crop, but gvill in all likelihood thicken to the deep. 
With the object of determining this atrcumstance, 
and the further quesipn of whether it was the 
probable representative of the Umeria band, I marked a spot for a boring 
near Chachai, but, for the reasonse previously explained as affecting the 
other sites in the neighbourhood of Sohagpir, my purpose was not ful- 
filled. A feelmg of grateful relief, after a month’s Close supvey, at having 
found anything like coal, made me at first estimate my discovery of this 
seam a little too highly. Referring to my figld notes, I See that I al- 
luded enthusiastically to the coal; a more modgrate view gives, I 
think, a truer idea of its quality. 

The outcrop is confined to the Bakan Nada, es there is not a trace of 
it in any of the numerous streams either to the east or to the west of 
the Sdn. : 

I searched carefully argund Mariétés for farther signs of coal, but 

Water-borne coal in 2 could only find watertborne fragments in the 
Suthné Nala, Sithné Nala. I endeavouged to laysmy hand on 
the bed that they came > from, and spent | nfore than a week {upffospect- 
ing, without obtaining a satisfactory return for my labour. 

The next stream in which there is evidence of coal is the Katna, on 
the right bank of the Sén. In the lower portion 
of its course there are two outcrops near Rampir, 
but they are scarcely worth recording. Inthe upper reaches there are 


Bakén Nadi seam 8’8". 


* Katna Nala. 


Rampur, Manglichtan, S¢Veral places in the neighbourhood of Manglichiian 
Harti, and Manjira. where indications of coal are visible, but with the 
exception of a bed of inferior quality, between Harri and Manjira, 
measuring about 6 feet, none of them exceed 80 inches. ee 

North of the confluence of the Katna with the Séngwe find a belt 
of productive measures, occurring at about the same horizon as that of 
the Umaria field, There is one main seam which is something more 
than 5 feet, and two smaller ones,underlying it, 
varying from 12 to 30 inches. Owing to gentle 
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rolling in the strata, and to the low dip that obtains, the outcrops of 
all the different beds+are repeated, and we must guard against over- 
estimating the number of seams that we are dealing with. 

The mais,seam comes to the surface between Bargaon and Kelhauri, 
once Jp the Jamtinia, thrice in the Sdn, frequently 
in the Bagéha,.and twice in the Nargéra stream. 
It covers a large and easily workable area on either side of the Sén, and 
it can be picked up along its strike for a distance of 10 miles. 

- Itis the seam par excellence of this part of the field, none other 
approaching it in thickness; and I am glad to see that the line of 

riapbil satees 7 railway actually touches it between the villages of 
touches seam between. Burhar and Amlei, thus making it immediately 
Burhar and Amici, «accessible to any adventurers who may wish to 
work it. The coal is of fair quality throughout, but that in the upper ’ 
portion of the seam is the best. The assay of a sample of the latter 
gave— 


Outcrope of good seam, 


Moisture® . . 1 © «ge «+ « 58 
Volatile matter, - . 2 «© «© «5 @. 295 
Fixed carbon ,  . «* . «© «©  «  . 550 
As -* , ge 3g . OF 


e e —a 
100°0 
It does not cake: Colour of ash reddish-grey, T failed to trace the 
seam west of the Nargara river, and strange to say there is net a 
vestige of coal exposed in the wide tract extending from the river to 
the boundary of the overlying Laméta and supra-Bardkar groups to 
the south-west. In, the Sarpa Nadi, there is just sufficient coal to oblige 
me to allude to it, but this is north of the area indicated as sterile. 
The next tributary of the Sdn of noticeable size below the Bagéha 
arenes is the Kasér Nadi, which with its feeders gathers 
. the waters over a large stretch of country south 
of the Kanak river, and the irregular line of trap extending from the 
trap-capped hill of Mahdéra.s There are very few outcrops of coal 
within the limjts of its drainage basin, and in two instances only could 
I make a complete measurement of their thickness. To illustrate the 
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character of the sections afforded by this river, I quote the remarks on 
my field map appended to each plotted outcrop. 








| 


e ‘ 
Village. River. REMARgS? 
SN 
Khbarla ‘ - , «| Kasér : ; . | COS obscure. 
e e 
Nimhua siz eo eh gg SRE Sy é . | Coal under water, 
e e 
Terriha . jj.  .{damunatrib, . | Smallexposure. Only 1'6” seen, 





Channauri . . .| Tributary. - . | Coal unde? water. » 

Bargaon . . «| Jafnunatrib, . | Coal under water. Difficult to see, 
Ditto ‘ , ; a ‘ . | Shade under water. i 

Hatgala .. .| Tributary . - «| Coal and cath. shale badly seen, 

Bahgar : , . | Kasér - . | Coal under water. 


ee 
Sshipir . .  .|Tributary . . «| Coal only partly exposed. 
Bacharuar . : : me ‘ 4 . | Coal partly seen, 


ee : ° @ 
Daukibiri . ‘ , ».° ° . | Not all seen. » 


Kiréli . . - .|Bichlitrib.. . » .| Seam flot seen. 
a 
The definite measur€ments were— ° 


SR ae 








Village. Rivef, ® REMARKS, 
e 6 
ea ge 
Nimhua »  ,.| Kasér ‘ ; .| Coal 2’ 0", 
Coal 6". 
Kiréli , ; .| ddéba trib. . ‘ F 
Coal 1’ 6”, 


The story of the Kasér is that of nearly every remaining river ard 
Like conditions else- Stream in the Rewah portion of the Sohégpdr 
where. . field, east of the Sén. The seams are few in 
number, small in thickness, and imperfectly exposed, and it would be an- 
infliction on the reader to devote a paragraph to each, as fyll justice 
in most instances is meted to their claim for consideration by the general 

designation, unimportant, 
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There is however one seam near Séhipdr which, though obscured by 
Béhiptr sae ‘water, appears worthy of attention. It crops out 
eee where a small stream east of the village joins 
the larger’ ene coming from Karrabén. About 4 feet are visible, but 
probably 6 to 7 feet would hea nearer approximation to its true thickhess. 
About a mile below the Kasér is adittle stream flowing from Birhili 
in which there: is an inferior seam measuring 3 
feet, the continuation of one of those noticed 
above. Thenfor 8 or,9 miles the Sén flows over a considerable mass 
of trap and through sedges which give the river bed an unusual appear- 
ance of luxuriant greennese. 
Near Nabalpir the Sarpa falls into the Sén. This stream rises at 
" ‘the foot of the trappean plateau to the south, and 
rece.ves a prodigious number of tributaries. 


Birhdli seam, 


Sarpa stream. 


One of them between Hardi and Sérangpur exposes a thin band of 
carbonaceous shale at a spot where several. specimens of plants were 
obtained. As this is the nearest and only approach to anything like 
coal ver a large area, I have noticed it. It has no significance, however, 
fora an economic poi of view. 

In another tributary, —the Jj amina Baisaha—near Dhaémni, some 
very fine leaves: of Noéggerathtopsis hislopt were 

* procured, and in lssociation with them were seeds 
of the same plant. Of these latter, which Dr. Feistmantel has named 

Carpolithes millert, he says, that they were first described from Passerabhia 

in the Karharb&ri coal-field from Karharbari beds. It is somewhat 

interesting to find them in such a distant region as showing the wide 

distribution of this particular cycad. 

Enumerating the different collections of fossils from the neighbour- 

hood of Dhdémni, Sérangpir, and Hardi under ong head as they all 
s belong to the same horizon, they comprise Vertebraria indica, Glossopteris 
communts, Gangamopteris cyclopleroides, Gangamopteris spathulata, Ano- 
mozamites, Néggerathiopsis hislopi, Néggerathiopsis bacerata, Voltzia 
heterophylla, Carpolithes milleri, Samaropsis, of. parvula, 
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There is an analogy between these fossils and those’ from the. Kar- 
harbéri group, but a recent visit to Karharbéri has shown that, so far 
as petrological and textural features are concer ned, there 1 is no harmony 
between the rocks of the two fields. In the strata of the Karharbéri 
horizon, one of the points chiefly insisted on 38 the brecciated character of 
the sandstones. ‘Those of this region are peculiarly devoid of pebbles 
either worn or sharp; they are principally soft earthy sandstones 
and shales occasionally micaceous, moderately fine-grained, and either 
whitish or grey dashed with pink or brown, 

Passing the neighbourhood of Khaira, the Sarpa and its affluents 

No coal outerops near CUt through typical felspathic Bardkar sandstones, 
Khais, but, strange to say, I could not find a trace of coal 
pr any approach to coal. So much, however, was | struck with the pro- 
bability of its occurrence, that I chose two sites for boring ; one between 
Khaira and Pipéria, and the other at the junction 
of thé Bardia and the Sarpa streams, As I have 
previously explained, however, these borings were not carried out, but 
should explorations ever again be ¢hought necessary, I recommend them 
as suitable positions. ° 

The only outcrop of coal of any pretension in the Sarpa is near 
the southern margin of the trap area north of 
LélpGt. It is better seen east and west of the 
river in two small streams and the section is (descending) — 


Rites for boring. 


Lélpér seam. 


ft. in. 
Carbonaceous shale . ‘ ; : , ‘ . 40 
Coal ' : ‘ : ‘ ‘ : . *. 20 
Carbonaceous shale ‘ ; : F ‘ . 8 0 


Lam inclined to believe that this seam corresponds with the shale 
and coal east of Sohggpdr along the horder of the traps between Chainpa 
and Jamia-Jaméi, and perhaps if driven into, the proportion of coal at 
both places may be found to be actually gener than appears at the 
surface. 

North of the Sarpa wé find in the Sén another outerop of what 
struck me at firstas being mainly carbonaceous or coaly shale, but it is 
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evidently the continuation of a large seam that is very plainly exposed 
in the Nagaua and TJaminiha streams, and which, when accessible for 
examination and measurement, proved to be a useful collecticn of 
coal, : 

The full section is best seen where there is a waterfall in the 
Jaminiha north of the village. of Nandnah, and 
the several dimensions are as follow :— 

ft. i 


Nan lnah seam. 


= 
B 


. Finefgrained prey felepathic sandstones. 

. Fine-grained slightly curbonaceous micaceous sandstones 

» Carkonaceous shale 

Coal ¢ 

. Carbonaceous sandy shale 

Coal . ; . ‘ ‘ ; ‘ : ; , : 
Shale , ‘ ; : ‘ ‘ , ° : ; 
Coal ‘ 

Carbonaceous shale. 

10. Coal, hard 

11, Carbonaceous shale ‘ : 

12. Ironstone (this ia n distinctive bund). ¢ 

18. Carbonaceous sandy shale ; C 

14, Sandstoue. 


OW IHD NP ww 


oor WP ARO SO TA bo to 
omMonenwnosds w 


This scam c&n be traoed over a very ‘large aréa, and I am of opinion 
that if“appears again in the north in the Khairi and Kandk rivers. I 
make this statement, however, ‘with some diffidence, as the section across 
country, although suggestive of this, 18 not a clear one. Analyses of 
coal from the bands numbered four, eight, and ten give the following 
results (exclusive of water) — 


Volatile matter. Fixed carbon, Ash. 

No, 4 23°84 62°50 13 66 
» 8 26°55 62°89 10 56 
~» 10 18°28 48 15 83°67 


The better portions 4 and 8 are said to cake and partially cake, and as 
the samples nepresent the worst quality of their respective bands, having 
been taken from where the coal has undergone deterioration by exposure 
to alteyhating heat and rain,.we may confidently commend fhis seam as 
a valuable item in | appr ‘aising the merits of this part of the Sohégpér 
field. 
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Higher in the series are two or perhaps three small beds of coal, 
Small seams in various the outcrops of which have been met with in 
rivers, the Nagaua and its tributaries, and also fn the 
Ghorbei, Gurrha, Kanuahi, and Khairi streams. Not dhe of these 
strikes me as being of much importance; sthe greatest thickness in 
no case exceeds 3 feet 4 inches. Several of the outcrops are at the 
Seams et base of base of waterfalls, and whilst our survéy was 
waterfalls, progressing, this connection of coal with each 
abrupt fall in the level of the rivers was found to be of constant occut- 
rence; during the later years of our labours, we took advantage of 
this circumstance to diminish the toil of speculative wandering. 

I am inclined to think, as I have already saick that the Nandnah 
seam crops out at the mouth of the Khairi and Kundk rivers, but the 
sections are very imperfect. The first one, just°at the junction of the 
Khairi with the Sén, when roughly measured, gave (descending) — 


ft. in 

dded sandstone 17 0 

rior °, ‘ 1 10 

Biue shale. . ,0 6 
Coal inferior . ; 3 0 
Blue shale, ; f 1’ 
Coal F ‘ : ‘ : . 2 0 
Cart eous and shaly sundstona ” 0 


Some of the coal was submitted to examination’in the laboratory, 
but the results obtained were not encouraging. 
In the Kindk, the seam is but partially seen, and the exposure is 
4 feet 9 inches to 5 feet. It cannot be traced far, and in all directions 
there is a great abundance of trappean matter, which covers up the rocks. 
Of the small seams higher in the series on the right side of the Sén,. 
there are representatives or the actual ccatinuations on the left side of 
outarpe net viteges® tH Hver within the holdings of the villages of 
Semdih, Maiki, Kushai, Semdih, Maiki, Kushai, Kathéri, and Nipanian. 
aah cana Not one of them exhibits a greater thickness than 
2 feet 6 inches. The dip varies, being both’to the north and south, but 
the angle throughout is small, only very occasionally rising to 8 degrees. 
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Passing again to the other side of the Sén, three coal bands occur in 
Seessy lecaioes ‘ the Singaora and Silpari and Didpipar streams. 
Sitperf, aud Didpipar The largest of these is at the outfall of the Singaora 
scaaaall into the Sén at the bottcm of a small cascade; but 

like the rest it seems to prgmise nothing of practical value. 

In the actual bed of the Sén, there is no sign of coal for many miles 
down its course beyond the junction of the Singaora Nala, until the village 
of Giréri is reached ; but in the Marna river, which was alluded to when 
duseribing the neighbourhood of the town of Sohégpdr, there is an out- 

Mirna Nola, Bijeuri CTP between the hamlets of Udri and Bijauri. I 
outcrop. cowd not in any of my measurements make the 
thickness more than 5 feet, and the quality struck me as being poor, 
pieces of the coal being very heavy. One of the exposures is at the base 
of a small waterfall at “he mouth of a rivulet joining the Mtirna, and 
while examining it I disturbed a fine male tiger (which I subsequently 
shot) that had retired for the day to the cool enjoyment of an umbrageous 
retreat. 

The last seam of coil in the én, and the highest in the series crops 

- adgirt ae out in several" different places near Gurérd. It 
18 capped by carbonaceous shales and sandstones, 
and the whole mass of dark- looking , rocks forms a conspicuous feature 
in the river bank. It was the first seam of coal that I met with 
after we had commenced the survey of the Sohdgpir field. I.could 
obtain no information about coal from the natives; but by follow- 
ing up the water-borne fragments for several miles along the channel 
of the Sén from the confluence of the Johilla, I discovered the source 
whence they were derived. The following is the section of the 
seam :— 


@ 4 


“ft. in. 
Coal wie 5 O 
Carbonaceous shale 6 0 
Coal es. 0% 24 
Parhonaceoun shale 5 Ry 2 0 
Coal 28 


Carbonsveous shale and coal, not all scan: 
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There is a sufficient workable thickness of coal, but an analysis of it by 
Mr. Mallet was disappointing. 


Moisture ‘ : : 2°7 
Volatile, exclusive of moisture ; " ; ‘ , 7 95 

[ Carbon, fixed ° e e PY . ) 3 r . . 40'6 
Ash. ‘ ‘ : : ; : ‘ ‘ , . 473 
1000, 


If it were not that the distance ee Gdraré and the Kunuk out- 
fall was rather too far, and the evidence too imperféct to reduce correlg- 
tion to a certainty, I might be tempted to suggest that from the simi- 
larity in the composition of the coal at these two places, the exposures in 
both localities are of the same seam. 

With this notice is ended the description of all the more important 
Sutcrops of coal in the actual bed of the Sén andthe area drained in the 
lower courses of the lesser tributaries that join it below Andkpdr, after 
the commencement of its traverse through the Baraékar group. 

A large number of specimgns of plants were found with comparatively 
* little trouble in the tracts*of land enclosed by, the 

Sérf and the‘supra-Bardkars, north of the latitude 
of Nabélpar. They were mainly of the geneta Gibssopteris, and Verte- 
braria, and the latter occur in profuse abundance in many spots. 
Quoting again from Dr. Feistmaytel’s Fossil-Flora ofsthe Rewah Gond- 
wna basin,! the different forms determined, and some of the localities 
whence a large proportion of them were procured, are— 

Amliha, Glossopteris communis, Glossopterts angustifolia, Vertebraria 
tndica ; Maiki, Glossopteris communis, Vertebraria indica ; Murua river, 
Trizygia speciosa, Dicksonia hughest, Glossopteris angustifolia, Gl. com- 
munis ; Garéta, Vertebrarta indica, Schizoneura gondwanensts, Glossopteris 
angustifolia, Gl. communis, Gl. formosa, Gl. formosa var. major, Gl. 
indica, Gl. browniana, Squame gymnospermarum ; Sarsin Schizoneura 
gondwanensis, Glossopterts browniana, 

In this list Vertebraria is found high up in the series, and it is ybund- 
ant everywhere. Trizygia ig seemingly confined to upper beds. Certain 


Fossils. 


1 Pal, Ind., Fossil Flora of the Gondwana System, Vol. IV, pt. 1. 
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species of Glossppteris are generally distributed, but others are restricted. 
Schizoneura is more common in upper beds. 

There,are no specimens of Gangdmopteris, and it is noticeable that 
this plant is ‘confined to the lower horizon of the Barékar group. 

East of the Sén a ver$rconvenient division for details of other out- 
crops may be drawn at the north and ‘south watershed of the Kéwai river 
and its*tributaries, near east longitude 82°. Although the area is a large 
one, there is a notable absence of thick seams, and indeed there is not 
offe exposure Which atefirst sight would undeniably be declared valuable. 
Almost without exception every outcrop was imperfect or indistinct, 
Many of them were entirely under water, and their discovery was 
chiefly due to havirtg a graduated scale of liberal rewards which excited 
the exploratory ardour of my camp. There was no opportunity of learn- 
ing anything by boring, ‘and the fact of coal occurring at Umaria and 
being worked there made it appear unnecessary to expend time and 
money in even shallow trenching., c 

Proceeding eastward from Giréré thert are carbonaceous shales here 

and there ; und some inferior coal south-east of the 

_ \village of Khama. The, largest of these outcrops 
is capped by rather coarse sandstone with a roseate tinge, and the 


a 
Poor coal at Khama. 


measurements are — oo ¢ 
; 4 * ft. in. 
Sandstone . 7 © e % « « . 1 0 
Coaly matter and shale ‘ : . F —— . 5&5 O* 
Coal ‘ , . ‘ ° . O 8 


There is nothing javitiig’ in the appearance of this seam, but it is 
noticeable as being the principal mass of carbonaceous matter for some 
miles around. 

No coal is seen between this and the Obhi river, forming the bound- 
ary of tue: Rewah and Chang Bhakér States, and there are no seams of 
any importance in the Kanak or its feeders until nearing the village of 
Jaintpir, Passing over the names of the streams tbat yield no surface 
evidenge of coal, in order to. avoid adeluge of useléss references, there 

apceineean: is an outerop in the Khappar-Kiata within sight 
of its juoction with the Kanak, and in descend- 
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ing order the following rocks are visible :— 


‘ ’ ft. in. » 
Fine-grained grey sandstone . . 80 
Blue shales 2 0 
Coal . i 0 
Curbonaceous shules, with a diring of cout 1 0 
Coal 20 


Shale or coal, under water. 
In one of the sources of "the sme stream and about a mile and a 
Bandhua hamlet ang quarter south-east of Bandhua hamlet, and the 
Khohdra seam. same distance east-north-east? of Khphara, there is 
1 fair-sized seam with aa exposed section of— — 


_ ft. in, 
Coal . : : . ‘ : ? ; A - 8 O 
Cai bonaceous shale ; : : ; : ‘: : - 20 
Coal woo Sok ee tea 


This is the most promising seam in this part of the field, and thoug]. 
I can assert nothing positively about the goodness of the coal or the 
real underground relative thickness of the shale, I am inclined to form 
favorable judgment of its worth and td lope that the shale may diminish. 

In the Kindle there isa 4-feet seam of moderate quality below the 

Kéngk River: seam ovwtfall of the Dhoran, and then there is a long 
40”. brank of 8 or 9 miles, ‘in which there is no 
appearance of true coal]. As its head wavers are neared, however, there 
are numerous subsidiary streams, and in them, as also in the Kanak, 
there are some outcrops of carbonaceous matter. 

‘All of them, with the exception of a 3-feet seam of coal south-west 

Semaria hamlet, seam of Semaria hamlet, come under the head of ‘insigni- 

0". ficant,’ as neither the quality of their coal nor 
their thickness at the surface recommends them. _ 

The rivers examined were those flowing past the villages of Kumer- 
hin, Delbhékherua, and Khamaria, and falling into the Kinik pn its left 
bank, and the Bicltli and others on the right bank. 

At different spots on the l-inch maps the Topographical Survey 

Conl marked by Topo- have defined as coa] what really is carbonaceous 
graphical Survey. shale; but though this mistake has been com- 
mitted, the records proved very useful in suggesting closer search for 
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true coal seams, and in directing attention to localities that might other- 
wise lave escaped observation. The bed, however, marked as coal near 
Kichri does contain 1 foot of coal,< the section being, descending 


t 6 


ft. in. 
Carbonaceous shale =... © ww eww a 
Sandstone er ae 0 6 
Argillaceous sandy shale ke we We 22 1 0 
Qoal : ‘ . ; ey 10 


There is a small fault running east-north-east. 
At several places in the actual channel of the Kintk my colleague 
and myself were fortunate enough to find fossils : 


Schtzonenra gondwanensis, Glossopterts communts, 
and Vertebraria indiea. 


Fossils. « 


The Schizoneurs decurred in grey olive-green shales, bearing resem- 
Kanhér village, Verte. blante to some of the Panchet and Télchir shales 
braria. of the Réaniganj field. The Vertebraria were 
found north-north-west of Kanhér,.in a bed of carbonaceous and argil- 
laceous shale, and are noticeable because tlfey occur erect. This ia the 
fret instance in which I have ever “inet with roots or stems in such a 
ition, and ¢ on account of the, rareness of the circumstance, I have 
thought it ‘worth while recording. There is every appearance of the 
Vertebrarie being in their original situation, having grown in the carbo- 
naceous shale, and penetrated into the uiderlring bed. 

Outside the drainage system of the Kanak, there is still one river, 
the Gdhirdri and its tributaries, lying west of the 
watershed of the Kéwai, in which there is evidence 
of coal, It joins the S6n within the area of the Télchirs, but throughout 
its entire course it is the old story of no seams of a determinable thick- 

Cutprops ness of over 3 feet. There are outcrops near 
Taraidél, Chinmar, Sardih, Mdérdhéa, Ledéra, 
Pakariha, Rédla, Bargaon, Dhima, and Titripénri. 

In quality, the seam south of Dhiima and the one north of Rédls are 

“Dhéma and Résla feemingly the best, bat my opinion must be ac- 


eeains. cepted as open to possible correction when more 
( 192 ) 


Géhir&ii Nala, 


OT seqsuy i 
sin Rend eo we se pae VOMIHSNVS YV3N YBALY 


- 


IVMIM_3HLNO MBIA einty Zanquineyoo ¢ 


irae: 





tS. 


a ad 


£ id XX [A Satrowap, 


VIGQNI d0 AGTAHIS TVIIDO TOS 


souicrGr COAL-FIELD. | 57 


detailed and more special enquiry is instituted, I deemed it a sufficient 
reason, so far as this country is at present concerned, "for abridging my 
examination of a seam when ss apparent thickness did not exceed 3 
feet ; at the same time I am aware that beds 8£ less thickness than this 
are sometimes successfully worked in Eurgpe. 

Kéwai Biver.—The next obsarvations on coal fall within the drainage 
system of the Kéwai river, and thére is some eatisfactionsin beimy able to 
state that two or three of the outcrops met with rise above the yard 
limit. . : 

The Kéwai and the Sén meet about 24 miles below the border of the 
Pendra subdivision of the Bildspur District. Of the two rivers the 
Kéwai is the larger, and its name should either have been substituted 
for that of the Sén, or the course of the latter should have been along 
that of its affluent. The scenery of the Kéwai is 
in many places very bold and impressive, there 
being repeated stretches of rocky channels and cliffs of coal- 
measure sandstoyes. Theeroding action of water is remarkably illus- 
tyated in the torm of pot-holes; and I have never 
met with more striking displays in any of the 
fields that have fallen to my lot to survey, than those which are to be 
seen in thig river. I have seletted for this memoir a view near Gam- 


Scenery. 


Gambhiria - pot-holes. 


bhirda of an area of erofion just within the boundary of the Barakars, 
where there are sone cave temples, reaches of clear deep water, a succession 
of small falls, and a lining of forest trees, in fact where circumstances 
combine to make a varied and an attractive picture. 

Proceeding up the Kéwai northwards, two thin bands of coal are ex- 
posed between Pasén and Gambhirda, but the first fair-sized seam occurs 
west of Bélha Paidri. There are severa) exposures 
of it, but the most open one is where there isa 
warm spring in the left bank of the river, and the section is— : 

ft. in. 


Bélha-Paiéri : seam 8 2”. 


2 
> 


n 
Coal wo ee pee oe et. Ue ee, Se 
Carbonaceous shale ® . ‘ F j . : “ 1 2 
Coal, not all shown 40 
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I have allowed 7 feet of clear coal ; and as the analysis of an average 
sam ple‘gave— ‘. 


Water, bydgroscopic and combined ; 10°80 

Volatfle matter ere < 3 , ; . 25°49 
Fixed carbon . , . ; ; : ; ‘ ‘ 63°54 
Ash ‘ P ‘ ; ‘ : ‘ . 1097 


100 00 
it will be at once ‘seen from the high amount of fixed carbon in it that 
this seam may be adjudged a good and useful one. 

& little higher up the Kéwai, at the outlet of the Kétma, where 
there is a waterfall, 1 foot of coal is visible. No 
other 6utcrop occurs in this tributary, and for a 
considerable distance ‘to the north in the main river, and in its succes- 
sive feeders, there are no signs of coal. 

In the Chaurar, however, that joins the Kéwai on its right bank, and 
on which stands Ningddni, one of the principal 
villages of ele district,* we again meet with a 
fine seam of coal, as well as others of less value. The lowest in the 
series 18 about, 2’ 0” thick, and lies south of Urtin. Then above it is 
the largest seam in the section ; ¥j 1s exposed in éhe southern branch of 
the rivers owing from Chapani, under an over- 
, hanging mass of sandstone. The measurement is 
6’ 7”, but there is more of it under water. ‘The coal seemed to me very 
good, but, though I broke off a piece for analysis, it does not appear to 
have reached the laboratory. 

Proceeding to the main or northern channel, which is named Sin- 
“ghaéra, there are two other seams of coal, the 
lower of which is not measurable. The upper one 
is 2’ 3”, and,, unlike most beds of coal, is not accompanied by any under- 
clay. Above this there is nothing of further interest, but there isa very 
fine extent of deep clear water, invitingly adapted for a mid-day swim. 

Returning to the Kéwai, which is barren of anything in the shape 

a Neola and tribu- of coal, we next have the Kanai, and its minor 
taries. ° system of tributaries, the Bichli, the Kharbiara, the 
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Jengirada, the Sui, the Chilam, and the Gandré Kind and others, of 
which many rise in the Koréa district. The ofly seams of proper size 
crop up near the heads of the “Gandré Kind and Chilam, strbams in 
localities difficult of access, and which it would probably puzzle me to find 
a second time. ThgyY measure respectively 5’ 4” 
and 5’ 0’’y and appear to contain good coal. The 
other seams and bands are either betty in dimensions or poor intharacter ; 


Seams 5’ 4” and 6'0". 
e 


but for those who in future years may have the curiosity to examine 
them, I give a list of the village lands within svhose lirhits they lie— 


ee ees in ee pe ee ee ne oe meres 
— oo a pong nee ne ar SNE 


Village. Number of seams Rekanxs, 
6 
Thangaon . : ‘ .| One seam .. | Coal and shale, 1’ 6” seen, rest under 
water. 
Bélgaon ; : . «{Qneseam — . | Opa foot thick. 
Bachéoli : : . .| One seam _—, | Seen 2’ 6”, rest under water 
KanaiTolah . . «. , .|Oneseam  . | Section— 
® 
° Coal, 1’ 6”. 
: tee i shule, J af 
Coal, 
Sandy See shale, Y 0", 
Coal, 2”. 


Coflly shale, 1’ 0". 
e © | Sean is repeated several times. 


Lohéri . ¢ . ; . . One seam - | Quite under water. 


Ratoura . ; ; . . | One seam . | Imperfectly exposed, only 2’ 0” visible. 








— 
— ——— 


The next tributary of the Kéwai, the Latbira, was incompletely 
examined, but I am inclined to think that there 
are no outcrops of carbonaceous matter, as the 
portions of its channel that I looked at contained no washings of 
coal, 

North of thé Lathtira there is nothing seen for abou} B riley either 

Pachkéra seam re- in the Kéwai or other streams, but near Pachkéra 
pesos is an outcrop of a seam which I believe is repeated 
in the K6ki, and again at Bichia, Chatai, Haswihi, Bhalmari, Pip- 
ria, and Kénwahi, Like the generality of the seams’in the neighbour-. 
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hood, it is only partly exposed, and, strange to say, not more than 3 feet 
are visible in any ‘section. I am _quite prepared, however, to express the 
conviction that jt is “probably 1 to 2 feet thicker. An analysis of a 

KOki Male coal aualy. sampie from the K6ki river outcrop did not give 
sis, favorable results, the fixed carbon being meagre, 
and the ash abundant, 


Water, Hygroscopit and combined ; é ‘ ‘ . 212 
Volatile matter exclusive of water : ; . . . 2101 
, Fixed carboxy .  ‘ “ ; * é ‘ : ‘ . 45°50 
Ash . : ; ‘ ‘ : ‘ ; ee . 83°49 
6 100°00 


e 

At Bichia the union of the Barnai and the Kéwai takes place, and 
then the latter river forms, for about 7 miles, the boundary between the 
Koréa and the Rewah Statés. West of Kérabahara it is confined to 
Koréa, and takes it rise between the upland peaks of Khéro and Dha 
marpinga. In this remaining part,of the field, watered by the Kéwai 
and its streams, there are not many seams of noteworthy size, but, as 
usual, there are several of small dimensions, at Charwahi, Mouhéri, Dégla, 
Roji, Kérabahéra, Chaton, Kaparia, and “Pakriha. » The principal expo- 
eure of coal is in a branch of the Jhiria, north 
of Nerta. Tta thickness is nothing striking, but 
it looks good, and, as 1s almost always the case, the dip is easy. The 
direction locally is to the south. Section— 


Neria seam. 


ft. in. 
Coal ——— a a 20 
Car bouaceous shale. band 0 9 
Coal 223 


Hestho River.—The next convenient division of the field is denoted 
by the important drainage system of the Hestho. And dgustas the Sdn 
isthe paramount river in the Rewah State, so is the Hestho in the Koréa 
State. A few minor tributaries of the Hestho on its right bank just reach 
into Rewah' territory, but with these exceptions the Hestho, at all events 

in its upper courses is truly a Koréan river. It takes its rise in the heights 
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north of Sdnhat, the capital of Koréa, amongst the supra-Bardkar sound: 
stones, and enters the field of the true coal-measure’ in the vicinity of 
the town. Its course and that of many of its feeders lies in great part 
in a hilly and impracticable country so far a8 communications are con- 
cerned. In consequence of this physical adrawback connected with the 
coal-measuyes, the value of the different bands of coal is so reduced that ] 
have curtailed my notices, and have passed by all but theelarger and 
more important seams with very brief allusions, All the details of 
locality necessary to again find the outcrops that we mét with are on the 
Chapter of Appendices. 
The Bardkars are contracted in width im the Koréa State owing to 
Productive measures denudation, and the chief feature in the distribu- 
in south of field. tion of the coal is, that the productive measures 
are confined to the lower horizon of the gréup, forming a narrow zone 
along the southern border of the field. 
Before describing tlfe Koréan poxtion proper, there are two streams, 
Kélhatia and Jfuria the *Kulharia and the Jhiria, tributaries of the 
strenmns. Hestho, that ‘rise in the Rewah State and which 
I should first treat and dispose of.» Being tributaries of the Hestho, 
I left them for notice with the drainage system of that river, but the 
accident of local position throws she coal-measures that are exposed 
in them rather out of harmony with the restriction of the fiscal limits 
of the Koréa State. 
There are two seams of coal, of which the upper is exposed close to 
Bhalméri Dumarke- the village of Bhalmdri, measuring 5 feet 4 inches. 
obér, seam 6' 4”, The direction of dip just at this locality is to the 
south, but the rocks undulate, and the seam is again seen near Damar- 
kachér. The lower seam is visible at the confluence of the Kglharia and 
the Jhiria at the foot of a waterfall. It is capped by greyish-white 
felspathic sandstone, very soft, at the surface with felspar decomposed”; 
there is here and there a slight tendency,to ferruginous segregation, but 
not nearly to such an extent as in the regular Mahéadévas, I make this 


allusion as a warning, for, though the presence of iron is a very essential 
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element in characterising the sandstones of the Mahddévas, it often plays 
a promilient part, ‘out net to so great an extent, in varying the appear- 
ance of vocks that do not belong to that group. 


ft. in. 
The thickness of the sandstone is .  , ; ee . 28 0 
Coal seam . ; » €. : ; : : i . 72 
ft. in, 
Coal ; : ‘ ; { ; . 86 
Carbonaceous shale . 190 
Coal : . 28 
Underneath this— ° 
* Carbonaceous shale and sandstone . , : . . 2 0 
Sandstone . . P ; - é . ; ‘ - 18 O 
Coaland c@aly shale, ; a ‘ ; . 010 


Then sandstones to the end of the section where the road from Bhauta 
to Jhagrdkhand crossés¢he stream, and where Talchirs are brought up 
by a fault. Owing to the aadulations of the strata the seam is repeat- 
edly exposed to view for about a mile and a half in the bed of the stream. 
The analysis made by Léla Hira Lal, of what was selected as an average 
sample of the coal, gave— i ; 


Moisture : : : ‘ ; : : ~ ©. 6F 

* Volatile matter ; : re ; . 28:2 
Fixed carbon . ; : - ‘ . : ; . §9°6 
Ash : : : ; , ‘ ‘ . 85 

i 100°0 


It does not cake. Ash reddish ia colour. 

This is much more favourable testimony to the excellence of the coal 
than J anticipated ; the smallness of the ash is remarkable, and for the 
future credit of the Sohdgpar field, I hope this amount of 5°5 per cent. 
will never be exceeded by this seam. With such fuel as this much 
might be accomplished, but, unfortunately like most good things, it is 
not to be easily obtained, being 86 miles further away from a line of rail- 

way than Umaria. The continuation of this 

Continuation of seam, 
towards the Jhagrékhand seam is met with both to the north in the Jhagré- 
sae alia khand, and to the southin the Néori, 2 miles 
south-east. of Ténki village. My colleague, who traced it in the latter 
direction, ‘states that 6’4” are exposed and the rest hidden under water. 
There is a thin parting of shale, and the quality of the coal is good. 
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Turning northward, the first tributary of the Hestho that concerns’ 
us is the Hasia. It is a» rock? stream fed by 
several branches from the direction of* Béhia, 
Misra, and Béhi. These all unite below the village sof Bahi, and 
thence the Hasia proper begins. Near the boundary of the Barékars 
with the TaJchirs there is a commanding waterfall known as the Karam 
Ghég, at the base of which some'indifferent coal occurs, Quoding from 
the manuscript report of Léla Hira Lal, “There are two seams north 
of the very prominent dyke crossing the Iigsta nea the watesfall, 
whose calculated thicknesses are 16 and 22 feet. They dip at high 
angles.” Nothing is said as to their quality, but probably they will be 
found of the same composition as those that have been analysed and tested. 
Besides these, there are eighteen to twenty outérdps, but some of them 

’ are repetitions of the same bed, and mosteof them are under the yard 
limit. Only two are over it, bearing roughly east of Bahi, and measur. 
ing,5’ 0” and, 3° 10° respectively. In the Kara- 
kachgr, which is the stream adjoining the Hasia, 
there are only two full-sized seams amongst the many outcrops shich 
are visible. The lowest in the *series measures 4’ 8”, A sample of it 
was analysed, but the amount of ash was, Very Kigh. ; 


Hasia Nala, 


Karakachér Nala. 


Moisture ; ‘ - Or ge : ; ; . 2:26 
Volatile matter, exclusive of water . . ys 9°62 
Carbon, fixed a ce , : j , . 48°10 
Ash. = ‘ : i ; ; ‘ ‘ . 89°72 

10000 


‘he other seam is 76”, Both dip at rather high angles, 18° to 20°. 

The outcrop of a large seam, which I take to be the extension east- 

ward of one of those already noted, occurs in one 

of the streams north of the village of Balbahéra. 

It is clearly exposed in a precipice, and possesses a total thickness of 

10 feet of coal. The section according to Léla Hira Lal is, descending 
ft. in. 


Balbahtra seam. 


Sandstones A : : go Sag ee 
Coal inferior ; : ‘ ; ; ‘ . 20 
Shales, about mt es See - : ; > 8 0 
Coal 10 0 


nn oe 
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*Analyses of three specimens from different parts of the 10’ 0’ seam, gave 
moderately promising results, showing, in fact, that, as compared with 
the avetage of Réniganj field coals, it could quite hold its own— 


‘ * Excivsrve or WaTER. 

Volatile matter ¢ Fixed enbon. Ash 
80°42 57 51 12 07 
28°85 53°42 , 17-78 
oT8e 51-82 | 20°84 


There are two other, but smaller seams. 

Next comes the Dhinéti, into which several little streams fall, 
but 1 met with only threé unimportant outcrops 
between Ghitra, and Bahia. There are some 
fine waterfalls in its course, and the tongue of land enclosed by it and 
the Hestho near their‘janction, is one of the favorite “drives” of the Raja 
of Koréa, Pardn Sing, whe-is an enthusiastic sportsman. 

After the Dhinéti comes the Hestho itself. Its scenery is repeatedly 
diversified by some imposing waterfalls, amongst 
which is the one at Kirwahi forming the frontis- 
piece., This is unquestionably the most striking and charming of all the 
falls in this ¢mply watered country. There is a broad sweep of rock 
over which the greater ;ortidn of the stream precipitates itself in one 

sheer drop, and then flows on through a long 
‘winding gorge below, blocked with enormous 


Dhinéti N adi. 


Hestho River. 


Waterfall. 


masses of debris, from amongst which and on which a rich vegetat‘on 
springs. It was a refreshing sight in the warm days of the summer 
months, and I felt that I had parted with one of the sweets of life when 
my duty obliged me.to leave it behind. 

Strange to say, there are no seams of noteworthy size or quality, 
except one, in the whole length of the Hestho from where it enters 
the area of the Bardkars near Sinhat to the point whence it leaves them 
at Lai. It occurs at the end of the gorge below 


Seam 5’ 0". 
the waterfall, and has the following section :— 
e ft, in, 
Coal , , ; : : ; ‘ 1 11 
Shale ‘*, ; : 0 6 
Coal . 5 0 
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In the face of the waterfall there are four carbonaceous bands, but it 
is only the third in descending order that has true‘coal fn it. Its thick- 
ness is 3° 6.” 

Near the villages of Balsing and Basér there are indieStions of coal, 
but from those localits& eastward to within a mile 
of the Jhilpili border, there isy practically speak. 
ing, no coal with the exception of the belt of productive*measures to the 
south. Signs of carbonaceous deposits are not altpgether wanting, but 
they either rank clearly below the dignity of cos, or they are too thin, 
or too indistinctly exposed to be classed definitely as worth, consideration. 
In this category are included the outcrops near 
Kisaha, Amhdr, Suinhat, Orgai, Tunjara, Pathar- 


Balsing and Basér coal. 
e 


Outcrops, various, 


gua, Bhoswai, and Latma. - 

Of the productive band to the south, the remarks which have already 
been made of the area west of the Hestho give the reading. There are, 
amongst many smaller seanss, two of sufficient size to be workable under 
the present ordinary conditiofs of Indian mining, To obtain a standard 
‘section my colleague ang myself pscended most of the steams, large 
and little, which, curiously enough, haveethejr watershed nearly coincid- 
ent with the upper limit of the productive measures, but there was in 
each instance too much incompleteness in the seque nee of the rocks to 
secure this result. “We saw yshowever, outcrops after outcrops, which of 
course were only the repeated symptoms of the same seams, The rivers 
we examined specially were those of the villages of Lai, Harra, Kachér, 
Nagar, Labji, Sardih, and Chircha. 

Beyond Chircha is the border land of Jhilmili, the boundary between 
which and Koréa passes by Roudserai and Tanjara, To the north- 

north-west of Roudserai, which is situatedeon the 
Roudserai seam. 

* new district road joining the capitals of the two 
States, a good seam of coal occurs, but I could not see its entire thickness. 
The small area of Bardkars extending jnto Jhilmili was exymined . 
B erika tn Jhilmay | 224 mapped by Lala Hira Lal. A considerable 
portion of it is overlaid by trap, coursing north-east, 
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‘and south-west and separating the field into two narrow strips. Coal occurs 


at several localities, but its value is reduced, asin Koréa, by the im- 
practicable nature of the country, ‘ 

In the northern strip‘of the field, the main stream is the Géknai, 

and iG, it and in nearly all its feeders there are out- 
. crops of coal and carbonaceous suale, The prin- 
cipal one’ are exposed near the deserted village of Jumri. 

In the southern strip, the coal is gathered within 
the circle of Kundour and Kupi villages. 

There is a stray outcrop near Dédékhol, and another in the Géj 

Déskhol and ae ain Westeof Rukaia, At this latter place the coal 
outcrops. seems of tolerable quality, and the seam, which 
occurs at the base of ‘a waterfall, is not less than 6 feet. Angle of dip 
10°. Direction N, N. W. 

This concludes the references to the distribution of the coal-measures 
in this extensive field. The number of distipct seams is small, and for 
such an area there is not an abundance of «coal. The lateral extension, 

Ratimate of quantity however, is .o great that the problem of how many 
not made, million tons of coal are there, and for how many 
years at a given rate of consumption will the coal last, may be left for 
solution to the coming geologists of the twentieth century. 


Northern area of field. 


Southern aren of field. 
. 


SECTION XI.—-THE KORASIA COAL-FIELD. 


This title, derived from the name of the only inhabited village within 
the limit of the coal measures that it applies to, defines an independent 
tract of Bardkars lying south of the main area, and east of the Hestho 
river in the Koréa State. 

The, superficial area is 48 square miles, and it embraces some very 
wild country densely packed with bamboo jungle, 
to which ferine elephants are wont to resort both 


Area. * 


for food and shelter, 


Owing to the difficulty of obtaining supplies for our camp, my col- 
league and myself had to be content with making a couple of arduous 
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traverses from north to south, and along the course of the Kaoria stream. 

Survey of field incom. The survey of the field therefore has not been a 
plete. complete’one, but the boundaries are sufficiently 
defined to allow of their being published until such time &s more finished 
details are required. 

These traverses proved the exjstence of coal, and ¢he occurrence of the 
ordinary rocks that accompany it elsewhere. On one df the higher hills 
south of Kiurdsia, there is a capping of supra-Bardékar sandstone ; and 
possibly on the Bartunga and Anjan hills there may be similfr de- 
posits. They were not visited, however, and I make the suggestion 
merely on account of the heights marked onethe map. 

Seven outcrops of coal were met with, of which the three most important 
are inéhe vicinity of the village of Kardsia. The 
finest seam, with a total measurement of 13’ 6," 
was discovered by Lala Hira Lal at the head of one of the feeders of the 
Kiidra, and the result of the analysis of a sample 


Outcrops of coal. 


Seam 13’ 6”. 
of average coal gave— : 
e 

Water, hygroscopicand combingd .  . : ‘ - @ » 220 
Volatile matter Sige 4 . . 29 15, 
Fised carb-" . . 6466 
Ash. ‘ 6°20 

e 100°00 


* Such figures es these are a high recommendation, and should this 
coal at any future time fall within reasonable distance of any demand, 
it ought not to be overlooked. 

The second seam, measuring 6’ 6", occurs a milé and a half S. S. E. 
of Kurdsia, and, like the one first alluded to, con- 
tains excellent coal. The sample examined had 
the following composition :— 


Seam 6’ 6”. 


Water, hygroscopic and combined , ; ; , . . 6°84 
Volatile matter . . ‘ é ‘ . 82°48 
Fixed carbon  . . . « © . « 8995 ‘st 
Ash . ‘ : . . : ‘ : : 762 
e —_—e— 
100-00 
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The third seam crops out in the Gorghéta, a tributary of the Hestho, 
| about half way between Kirdsia and the site of 
the deserted villagt of Dibchéla. It is 8’ 0” thick, 
and the coal is‘fairly good. 
The remaining seams at%,inferior to these, and their positions only 


have been noted. . 


( e : 
SECTION XII.—THE KORE£AGARH COAL-FIELD. 


Tuis independent ne of Barékars is a emall basin, of which merely 
the outline has been traced. It lies south-east of the Kirdsia field, and 
covers about 6 square miles. The name given 
to it was suggested by my colleague, from the 
hill of Koréagarh, which is the highest point in it. 

With respect to coal,*dnly a hurried examination was made. No 
seams of any value were noticed ; but this does not in the least imply 
that they do not occur; and it ,ig highly probable that with closer 
search they will be proved. Jn his manuscript‘report Lala Hira Lal says : 
« Went to seé the hill named Koréagarh, in order 
to make ont to what formation the rocks belong. 
As one ascends, the first \ocks met with are grey felspathic sandstones, 
then yellowish-grey felspathic sandstones, then ferruginous sandstones 
of Méhédéva type. ‘Descending the hik, the following section occurs 


Arca. 


Koréagarh hil) 


in a stream :— i 
1. Greyish felspathic sandstones. 
2, Coal : . ‘< ‘ . . . . 6 
8. Bluish shales . . «© «6 »« «© é “4 . 4 6” 
4. Coal io Sy - se we: le Od i. . 
5. Shale parting . ‘ : ‘ . ; . . Na 4 
6. Coal ‘ ‘ ; , ‘ i : . . eae 
a Shale e . . . . Py . ° ® e 9” 
8. Coal : 2 ‘ ; ‘ ‘ . , - << 
Shale. e 


‘ He further alludes to a thin band of coal, 6 inches thick, near. 
Dagidai hill. There is no other information to quote, and the apology 
for the scantiness of the details in connection with this field is, that two 
days only were assigned to its survey. 
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SECTION XIIL@-=—THE JHILMILI COAL-FIELD. 
e 


Under the above name, Mr, V. Ball, formerly of our Survey, desig- 
nated a semi-detachede portion of th8 main area 
lying principally witpin the limit of the Jhilmili 
State; and as,I am almost entirely indebted to the notes that he has 
left behind him for the matter lire published, I have retained both the 
title and the limits that he selected.' 

So far as is at present known, the coal-measutftes oceypy a lenticular. 
shaped area of about 41 square miles, with its 
long axis running S, W.—N, E. ‘They are stated 
to be faulted on the north, and thus brought into contact with an 
alternate succession of Talchir and mctamorphicerocks. ‘lo the south 
they are for the most part but little disturbed,, 

The evidence of the main fault is very clear in a small stream near 
the village of Tarka, the Bardkar sandstones hav- 
ing been lowered along a line of fracture to the 
level of the moré ancient rocks. In the Ménikmira stream, the faulted 
character of the northern boundary is still more clearly «exposed. Mr. 
Ball states: “ North of the line of fractures they are Talehfr shales and 
flags which are horizontal or slightly rolling towards the north. At the 
fracture the.edges of these beds are crushed and dragged down, and the 
Barakar sandstones close by are tilted to angles of from 40° to 50° to S, 
and 8. E., their edges being in direct apposition to those of the Talchirs, 
Associated with these sandstones, there are two small and much-crushed 
seams of coal, measuring respectively 1’ and 2’ 0’. A more beautiful 
and clearly-exposed example of the mechanical effects resulting from a 
fault is not often met with.” 

Of seams of coal, there are none exposed in the River -Ré, on the 
left bank of which the town of Jhilmili is built, and there are no 
outcrops in the Pasla stream. In the M4nikméra, 
however, in addition to the two crushed seamg 


Mr. Y. Ball’s notes. 


Area 41 square miles, 


North main fault. 


Ménikméra stream. 


1 The eastern extremity of this field is shown in Mr. Ball’s map of the Bisrémpur coal- 
field, Records, Vol. VI., part 2, 1873. 
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‘near thef ault, Mr. Ball found others, one of which was of excellent 
quality: He detcribee the river section as follows: “A couple of 
reaches: above the northern boundary there is a step of sandstone, over 
which the water falls from.a height of about 80 feet into a deep hollow. 
Passing this, another coal cseam is reached, on the western bank of 
Coal scam, 8’ 6" ex. the river; it oxhibite an extraordinary amount of 
poe. | local disturbance, dipping at angles of 45°—50° N. 
This high inclination is, however, soon lost, and not far off, on the eastern 
bank, it is nearly horizontal like the accompanying sandstones. The 
base of the ‘seam is hidden. In the exposed‘portion there is about 
3’ 6’ of poor stiny coal. 
“A short distance further up stream, just inside the mouth of a small 
tributary, there is 4 seam of excellent coal, the top of which only is 
Coal seam good, Only eXp%#ed, measuring Y 4”, The analysis made of 
1’ 4 exposed. this coal by Mr. Tween freely justifies the good 
opinion formed of it in the field — 


” 


Analysis— ; 

Volatile matter. , ; : ; , ‘ .' . «888 
' Fixed carbon =. ? ‘ . : : : ‘. . 606 

Ab *, 2. ew heh SUG 


uo 100°0 

It is, moreover, a good caking coal, Itg practical usefulness as a source 
of fuel depends upon the total thickness of the seam. , The' amount and 
direction of the dip is uncertain; but the former is inconsiderable. , 

“Following the river up to the entrance of the valley north of the 
Kaltanghét hill, the rise is so steep and constant that progression 
entails a great amount of physical exertion. The stream falls over a 
succession of steps formed of massive beds of sandstone, and three 


coal seams are seen, bearing N. and N. E. from 
Three seams, 


Kaltanghét peak— 
4 
1. Coal, good ee ee ee 
2 Coal seam with stony pat ig, bat biden ea 2B eF 
3, Coal seam, inferior toNo.2 . © «6 » & OF 


All these seams are nearly horizontal, aa accordingly so far favourable 
for working. Their position in the valley is, however, eminently not so. 
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“T> the westward, in one of the tributaries of the Dharsinda, 
two coal seams are imperfectly ewposed. They are 
probably identical with two of the seams described 
above, as occurring in the Manikmara section.¥ 

“There are no other remarks about coal exposures, but Mr. Ball men- 

Coal fragment? in tions that fragments of coal are abundant in the 
Gébri Nadi, bed of the Gébri near Nouapéra, and far south. 
ward in the Talchir area. 

The notice of the coal-measures of this field is coafessedly imper- 
fect, and Mr. Ball has‘been careful to say in his report that his examin- 
ation was very hurriedly carried through, with a view mefely to obtaining 
a rough idea of the rocks to guide future more detailed work. 


Dharsinda Nala. 


SECTION “KIV.—SUPRA-BARAKARS, 

Above the undoubted coal-measures are a succession of rocks extend- 
Uncertain relationship ig up to known Jabalpur beds, but, whose relation- 
of supra-BaiAkars, ships irc as yet’too uncertain for me to say with 
confidence to wlfat group or groupg they should be assigned ; in order 
to defer the solution of* their classification to a more conyenient season, 

they are provisionally termed supra-Barakars,? - 8 
Their most prominent feature 1 is thé occurrence of ferruginous and 
silicio-ferrugihous matter, producing different de- 
grees of induration and various ferric tints. There 
are all gradations of texture, but coarse-grained sandstones predominate. 
Pebble beds and likewise conglomerates occur. Shales—red, pink, laven- 
der, and mottled (red, purple, and yellow) —are moderately frequent in the 
lower portion of the group, and, being usually brightly coloured, readily 

catch the eye. Clays occur occasionally. 

As seen in the Johilla valley, where the best section in the whole of 
* the South Rewah area is to be met with, the sand- 
stones are massively bedded, offen false-bedded, 
generally coarse-grained, and friable when not indurated by ixon ; rusty 


Characters of rocks, 


Jéhilla valley, 


1 On the map one colour gepresents the entire series of rocks between the coal-measures 
and the Laméta group. 
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drown, salmon, and various shades of grey and yellow are the most com- 
mon colours ; scatéered pebbles and strings of pebbles are frequent; ferru- 
ginous matter, either in bands, in strings, or in plates, or as a general 
indurating agept, is freelycdistributed ; mica is not nearly so universal 
mineral component as it is i the Barakar group. 

A very marked feature in ‘many of the sandstones is their weathered 
‘ appearance, when owing to unequal degradation 
their surfaces are traversed by chisel-edged nibs 
running usually, in vdrious directions, but occasionally presenting the 
symmetry of-geometrical figures, 

In some respects, that is, in reference to their petrological and litholo- 
gical features, they might at once be placed partly with the Panchét group, 
and partly with the Méhdédéva group as understood in the Bengal 

Conflict of palwontolo. Ccoalgfields ; but the palezontological evidence is 
gical evitience. conflicting, for such fossils as have been found in 
them indicate a somewhat lower horizon than that of the Mahadéva. 
Perhaps the Kémthi group, as defined in the Wardha valley coal-field, 
would more fittingly embrece the various characters that appertain to these 
supra-Barékar beds, there being in that area a like assortment of clays, 
varied sandstenes, pebble beds. and abundant ferruginous matter. From 
my published notes in the Records of the Survey it may be gathered 
how strongly I was of opinion that‘in the valley of the Johills the strata 
immediately above the unquestionable coal-measures were Méhédévis. 
On re-consideration, however, I think the suggestion of Dr. Feistmantel in 
the Paleontologia Indica embodies a more reasonable view of the situa- 
tion, and that some portion of the area mapped as supra-Bardkars should 
form an intermediate zone between the Mahddévas and the coal-measures, 

Taking the section of the Jéhilla river in ascending geological order 
from the Bardkar boundary, there is a small island 
; at the mouth of the Bichna Nala, and in some pur- 
plish fine-grained argillaceous sandstone that forms a thin bed amongst 
more masgive sandstones that I had judged to be Méhadévis, I found 
Vertebraria indica, Glossopteris communis, and Glossoptercs tndica, On 
the left bank of the Bichna there are strong pebble beds and ferrugi- 
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Fossils, 
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nous sandstones, which strengthened my belief that I was dealing with ° 
a group high in the Géndwana series ; and it was, I confess, disc8ncert- 
ing when the palwontological evidence was so much at variance with my 
first conclusions. On the same line of strike‘are the rocks of Dhaurai P 
Uchéhra, Karkati, Kuirdbar, and the Murcha Bass lying, broadly speaking, 
to the north of the village of Péli composed of coarse pebbly sandstones, 
yellowish, grey, massively bedded, and frequently with, oblique lamina- 
tion. At intervals, purplish fine-grained argillaceous sandstones and 
brick-red clays, and fine-grained purple sandstones ‘frequently so ferrngi- 
nous as to become iron oré! beds. All these appeared to me to Assimilate in 
character with the Mahadéva group, but here also the palschtological facts 
were, that at Karkati, in very ferruginous red-brown slightly sandy shale, 
there were specimens of Lquisetaceous stems, Schisdneura ? Sphenopteris 
polymorpha, Glossopteris communis, Glossopterigeordata,and seeds. From 
Kiuirdbar, Fertebrarta indica, Schizoneura, Sphenopteris polymorpha, Glossop- 
ferts communis, Glossopteris damudica ; ; and from the Murcha Pass in very 
ferruginous micaceous sandy Shale, near “Ganjra, Glossonteris communis. 

From Parséra,’which is still farthgr to the north, in extremely fine- 
gfained darx-red ferruginous shales, associated with 
s&ndstones having altogether Méhadéva features, 
Daneopsis hughest, Thinnfeldia (comp.) ‘ollontopteroides, Asplenium whit- 
byense, and Noggerathiopsis Hislopi, were identified by Dr. Feistmantel, and 
clagsed by him as Lower rather than Upper Gondwana forms. Here we 
have fossils distinctly newer than those of the Jéhilla and in the vicinity 
of Pali, but they are associated with rocks whose features are quite iden- 
tical with those of the latter localities, and we shall have to determine at 
some future time what value this circumstance bears. 

On the outskirt of the Umaria field at Chatan, Vertedraria indica and 
Glossopteris angustifolia were obtained in buff shale intermixed with 


Fossils at Parsdra. 


1 Two analyses of ferruginous argillaceous sandstones from the J Shilla river showed—. 


No. 1. No. 2. 
Ferric oxide . : . . - -» «+ 4114 36°00 
Loss on ignition . ‘ . . . 6:05 8 00 ie 
Ignited insoluble residne . ‘ .  « 6280 , 5280 
Undetermined . ; r ° : : 3:21 3:20 
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white sandstones. The rocks here will probably be assigned to either the 
Panchéts or Kéththis,‘as there are red lumpy shales, and white and pink 
argillaéeous sandstones, such as are frequently met with in the latter 
group. ; 

Over the remaining are& embraced by the map in the eastern part of 
the Rewah State, end in the Chang Bhakdr and Koréa States, I cer- 
tainly think the supra-Barékars are Méhédévés. It remains to be seen 
whether paleontological evidence confirms this opinion, or whether the 
valuc of our Géudwana.fossil forms will have to be freshly appraised. 


SFCTION XV.—LAMETA. 

Of this group I have only to mention that it is utterly unconform- 
able to all the series of rocks included ,under the heading of supra- 
Rarékars, and that the distinctive rock in it is limestone. Sandstones 
and clays occur; the former usually fine-grained, soft in texture, and 
often greenish-grey and purple tinted; the latter are of various colours, 
but more frequently deep iron-red and greenish. 

The Laméta group is otherwise known as the Infra-trappeans, being 
very extensively found underlying the'Dectan trap, and closely related 
to it and tothe like deposits occurring between the trap flows, known 
as Inter-trappeans. Both are “fresh-water deposits, of upper cretaceous 
or lowest eocene aga They have thus heen compared to the similarly 
placed Laramie group of North America (Records, G. 8. L., xvii, p. 87). 


SECTION XVI.—TRAP, 

A large part of the trap that has been mapped in South Rewah is 
clearly a continuation of the great Deccan (Dakhan) trap formation, 
and it is found capping an extensive elevated area in the drainage basin 
of the Jéhiila, and various portions of the Sohagptr : and Koréa districts 
to the eastward. 

‘ ‘Within the coal-field there are well-defined sheets and dykes, and 
the question which arises is, whether these are of different age to the 
covering trap-flows. I can adduce no evidence that they are distinct, 
and I have coloured them as belonging to the same formation. 
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There are some instances of partial horizontal intrusion, and one + 
clear case is seen in the left bank of the Jéhilla river about a mile 
north of Chichéra. At Harha on the Son there is another example, and 
here the upper sandstone with which it is in contact is hardened, thus 
showing that it is not a contemporaneous lave flow. 

As a rule veuy little contact action appears to have taken place along 
lines of intrusion : two instances may be mentioned, one  betweep Mahrdi 
and Kénnabéhdra west of the town of Séhagptir, and another near the 
junction of the Rdjehata and the Kinik, in which the varying steps 
of alteration effected by*trap are most clearly exhibited. « 

The first one was pointed out by Lala Hira Lél, where sandstone 
has been changed not only into quartzite, but also into a highly crystal- 
line rock resembling gneiss and granite. Theebelt of metamorphic 

‘action is about 30 yards wide, and the trap ig geen intruded in greater 
or less quantities. 

In the Rajghata noticed by myself, I was at first of opinion that 
Thad met with an inlier of metamorphic rocks, but on closer investi- 
gation it was appdrent that the case was similar to that near Kénnaba- 
hara, and I was able to select specimens illustrating the various stages 
of alteration from sedfmentary sandstone to a rock whith was quite 
undistinguishable in the hand from ordfifary granite. ‘ 

These instanges of metamorphism are interes{ing owing to their 
ranjty, a8 in no other coal- held } have I observed the same phenomena, 


CHAPTER III. 
ECONOMIC. 


SECTION XVII.—COAL. 


I have previously drawn attention to the fact of there being in the 
Appendix a list of all the places at which outcrops of coal Have been 
found in the various fields described in this memoir, I propose reducing 
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my remarks under the present section of Economic Geology to the facts 
in connection with the coal of the Umaria field, its greater geographical 
importance, and the more complete determination of its value as com- 
pared with those of the other coal-measure areas, having made it the real 
gauge of their present worth. 

As at present proved in No. 7a bore-hole, there is a maximum thick- 

Thickness of coal in mess of 24 feet of coal at a depth of 184 feet from 
No. 7a bore-hole. the surface. This is accumulated in two seams 
measuring respectively 13 and 11 feet, and separated by 25 feet of car- 
bonaceous sandstone. The outcrop of the lower of these is visible in the 
Umrér river near Kélésar It is traceable thence westward through 
ravines and gullies south of and near to No. 1 shaft. From that point, 
there is no sign of coal in the direction of the Narsara Nala or elsewhere, 
and it becomes a matter ‘of supposition as to how the outcrop runs. 
Probably the strike changes, and veering to the north-west and north 
gradually becomes parallel with the Chatén.range of hills. Speaking 
generally, the dip of the measures within th. exposed limits of the field 
is to the nortia-east at alow angle; but from the 
evidence in No. 2 shaft there is the probability 
of local variations, for the leyel course at that spot in the field is 
north-east and south-west. Such variations, however, are always to 
be expected, and do fiot affect the main disporitions for the working of a 
colliery. 

There is no evidence of the second seam at the surface, but I think 
that the journals show it to be nearly co-extensive with the lower 
seam. Many of the borings were not carried through the whole 
thickness of the coal bands, but such as were, bear testimony to two 
seams,—as, for example, those where the shafts are placed, and Nos, 7a 
and 16, ° ° 

In speaking, of the thickness of the coal, then, we may reasonably 
assume that after excluding a superficial breadth of 500 feet from the 
outcrop 6f the lower seam, measured in the direction of the general dip, 
there is quite 20 feet of it. ‘ 
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The full area over which this thickness occurs is undetermined ; hut 

Calculablearea4eqhare if the limit of a reasonable working depth of 500 

miles down to 500 feet. feet, is taken, we may say that there are 4+aquare 
miles in and around the neighbourhood of the village of Uraaria. 

These data give us a total quantity of & million tons of coal, of 
which 55 millions may 'be taken as available within 
an area of 4 square miles at a depth of 400 feet 
from the surface. I merely give this estimate to satisfy the desire for 
figures which seems inseparable from the mentign of a ceal-field. ‘The 
statement that there are 55 millions of tons of coal within a? given area 
expresses the value of a restricted portion of the coal-measures. 


e 
Available quantity. 


There is every likelihood that coal occurs under the supra-Bardékars in 
the direction of Gangri, Maihrg4r, Kia, and Piparia, and that it extends 
continuously to the exposed edges of the Kéedr field. »-Such a contin- 
gency as this, of course, raises the total quantity of coal, and the union 
of the Umaria and K6rar fields through, CGhirwar, Mirgiri, and Barbaspiar, 
and so on, increases the number of tons to a formidable amount, 

Abundant opportunity has been Afforded for judging both of- the 

Nature of seam and Dature of the seams and the quality of the differ- 
quality of coal. enf bands of coal that’ they contain. In reference 
to the outcrop explorations, Mr. Forster says that the coal works easily, 
and that the thin? band ofesoft«shale under the bottom of the seam will 
facifitate pricking, and so reduce very materially the amount of waste. 
The roof is an excellent one, and, except quite near the entrance to the 
different inclines, not a single stick of timber has been required to sup- 
port it. This is a most favourable feature in the estimation of a seam, 
. for when the roof is bad the expenditure under the heading of timber 
forms a considerable item; and there is the constant dread of accidents 
to life, 

In No, 2 shaft the coal can easily be got in large blocks, and up, 
to the present time the roof has shown no signs of weakness. 

The composition of the coal has been determined by several assays? 
made by M. M. Mallet aiid Fedden and Léla Hira Lal an the labora- 
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tory of the Survey. A complete series of samples was taken from where 
the sem crops in the quarry, and the following figures show the relative 
percentages of volatile matter, fixed-carbon, and ash in the several 
bands into which the seain was divisible :-— 


EXCLUSIVE OF MOISTUBE 


Moisture, 
é Volatile matter. | Fixed carbon Ash, 
e 
; ‘ , a ereenenens pee De 
A ¢ se 251 656 ° 193 58 
CG 811 656 133 86 
Dey so ex 201 587 21°23 26 
E 35°6 y B69 76 8:4 
F rr rs |.) 86 4 88°6 22 
H 26 4 609 127 24 
nr 267° 95 141 24 
i? 
. 3. oS 300 536 16°4 26 


is . a er : : 28 4 | 007 10'°9 28 





The bright soft coals C and @ are excellent in quality, and I am 
as strongly of opinion tRat they would yield a fair 
BandsCand EE. amount of gas for illuminating purposes. The 
best coal supplied from the Raniganj field for the use of the Oriental 
Gas Company of Calcutta yields between 9,000 and 10,000 cubic feet of 
gas to the ton, and judging from the appearance of the bands C and E, 
they seem quite capable of giving the same quantity. 
The band indicated as D would have to be 
picked out, as it clinkers readily. 
« The band Bis scarcely within the limit of coal, and it was analysed 
in view of its capability as an oil-producing mate- 
rial, It yielded about 15 per cent. of oils and 


Clinker band D. 


Oy’band F. 


tarry matter. ° 
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The main stay of the seam is the bottom portion, and there is no» 
Bottom portida of ‘sputing its worth. Bearing in mind that the 
seam good steam coal. = specimens»examined were from the outcrop, we 
have in the analyses before us the worst aspéct that the coal presents, 
and’as this is better than that of the averageef the fuels from the Réni- 
ganj field, we have at the outset a high standard of excellence. 

The coal has a dull look like that of the best Karharbéri cgal, and is 
very compact. 

It appears to be homogeneous, but when separated, into its layers, 
finely divided mother-of-coal is visible on most of the fades. This is 
a favourable feature and usually means that the coal wil? have consider- 
able heating power. It ought to be a good steam coal, and it bears 
transport well. _ 

A strong point in its favour is the manper in which it withstands 

Coal withstands Weathering. A stack was left exposed to the full 
weathering. force of the sun and rain for nine months, and 
at the end of that time,the coal ‘showed no sign of deterioration. 
Usually the laminated coals of Bangal and ‘the Wardha valley, split 
into thin papery layers whén Iéft unprotected, and oceasionally they 
take fire, but in both these respects the Wmaria coal has” proved very 
satisfactory. 

No attémpt has yet been qnade to produce coke in ovens, but my 

Coal probably caking belief is, that it may be converted into just as good 
if properly treated. coke as is now produced in the Karharbari field, 
the soft bands containing sufficient bituminous matter to act as a bind- 
ing medium. 

In the analyses, no determination of sulphur was made, but this im- 

Sulphur. purity disfigures the coal in places, and though 
Caution concerning fre. there ig not enough to cause anxiety m stacked 
coal, care should “be exercised to keep the workings perfectly clear of 
dust, otherwise the misfortune that overtook the Warora colliery will 
probably be repeated at Umaria, and lose both of life and monay may be 
the result. 
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The running power of the coal has been tested on several occasions 

_ Banning power sof 0 the East Indian and Great Indian Peninsula 

as Railways, and wigh one of the trial trips on the 

latter line‘ was personally concerned. Reports were drawn up by the 

Locomotive Superintendent, of the Great Indian Peninsula Railway and 

by Mr. Thomas Forster, tHe Manager and Mining Engineer of the 
Umaria Colliery, and I give extracts from them further on. 

The coal was from the outcrop galleries, and no other care was taken 
than to pick cut the clinker band, There was no selection, and the 
average of ¢ne consignment will be the average of another until the 
character of the seam itself varies. After the necessary arrangements, 
the local foreman of the line, Mr. Forster and myself left Jabalpir on 
the 12th May 1884, with a baggage train of an average gross weight, 
excluding the engine and tender, of 410 tons, and our run was to Sohaég- 
pir, a distance of 122 miles. Mr. Forster, in addressing the Political 
Agent of Rewah, stated :— 

“T have the honous to submit a report of the 
trial trip made on the night of the 12th instant. 

. By the kindness of the Traffic fuperinterident, Mr. Maurice, we 
were given & full‘ train-loadeof 32 vehicles, the viggest load run on the 
portion of the lire between Jabalpur and Gadawaéra. The locomotive 
supplied by Mr. Watson of the Locomotive Department was all that 
could be desired for trial of coal. : 

‘We started from Jabalpar at 10-20 p.w., arriving at Sohaégpur 
about 9 a.m. on the morning of the 13th. 

“T am exceedingly glad to say that the coal steamsadmirably. Even 
when going up hill with the full load, steam was blowing off from the 
safety valve. The fire was cleaned out twice on the journey, not that it 
was really necessary, but it is better always to trim the fire in a journey 
so as to preventsthe fire-box getting chocked and so prevent the admis- 


Mr. Forster’s repost. 


sion of air. 
, “On gtrival at Sohdégpir we found that the Traffic Superintendent 
had telegraphed permission to weigh the train. . 
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“The gross average weight amounted to 410 tons. . 

“ At starting we had 8 tons 16 cwts. and 19 lbg. of coaleon the 
tender, lighting up of engineeincluded. The amount of coableft on 
tender after completing the trip was 1 ton 9 ‘ewts. 2 qus. 2 lbs. The 
consumption on the journey was therefore 2 ¢ons 6 cwts, 1 qr. 21 Ibs. 

“The eyaporation was 5°4 lbs. to 1 lb. of coal.” 

Reducing these figures to the standard of pounds qonsumeg per train 
mile, we have 8,531 lbs. —~8,330 lbs. = 5,201 Ibg. ., the actual amount 
burnt. Then 32. = 42°63 lbs. per train mile. 

“ This compares fa taceiabls with Karharbéri coal, as a 500-ton train on 
the East Indian Railway is run at the rate of 48 Ibs. per train mile. 
Then 500 tons : 48 lbs. :: 410 tons = 89°36 lbs. per train mile for same 
weight of train.. 

‘The average consumption per mile of thé Mohpéni coal is 55 Ibs., 
so that we ran 12°37 lbs. per mile less. 

“T think this speaks well for the guality of the Umaria coal, and 
places beyond doubt the assertion that it is an excellent country fuel. 
During the trip T noted particularly that very few sparks were thrown 
out, and that the coal i is not more fuligipous than thé general run of 
country coal.” 

I am of opinion that Mr.»Forgter has given more credit to the 
Mohpéni coal thin it is entitled to, for, in the lasteannual report of the 
Director of Railways, the all-round figures per train mile are 100, 
Allowing, however, 55 lbs., the comparison for different coals is— 

Karharbéri. Umara. Réniganj. Mohpéni. 

89°36 Ibs. 42°68 lbs. 51:00 1bs,55°00 lbs, 
The report of the Locomotive Superintendent, Great Indian Penin- 
Report of Locomotive Sula Railway, was addressed to the Agent of the 
Superintendent. = Company, and he summarised the various trials 
that had been made. His conclusions were, “ The coal is of very goog 
quality, and does very well, much better than either the Warora or the 
Narbadda! coals, and not very much inferior (if at all) to thaf receivetl 


1 This is Mobp4ni coal. The name of the colliery is Mohpéni. 
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from Giridih collieries in Bengal. The coal steams well, has very little 
clinker,* but a lasge amount of ash; it throws very fesy sparks, and 
makes little smoke, It should not be forgotten that the above report is 
based upon a emall consignment which we have received from the col- 
liery and was no doubt specially selected. I am, however, of opinion 
that if coal such as has been sent to us can be guaranteed, we could have 
nothing twcomplain of.” 

In these extracts ,we have the opinions of practical authorities, and 
although there is no gaingaying an assay, it is pleasant, when advocating 
the claim of dny given object, to find engineers and chemists in accord 
with each other. And I think it reasonable to conclude that even in the 
outcrop coal at present being worked in the Umaria field, we have a high- 
class fuel. 

In No, 2 shaff much better coal has been reached, the amount of 

Excellent coalin No.g xed carbon that it contains showing a marked 
vat advance on that of the very best of the samples 


from the outcrop workings. I again give the analysis :— 


t - 
EXCLUSIVE OF WATER, 


{ , | Volatile matter, Fixed carbon, Ash. 


No2shnftt . . “% . . 2517 | 6671" | g12 





None of this coal has been tried for locomotive purposes, but it 
should equal anything turned out either by the Karharbéri or Réniganj 
fields. 

In view of attempts to utilise the magnificent resources of the Jabal- 

Coal in reference to Pur district for the production of iron, the small 
manufacture of iron. amount of ash is a most prom‘sing feature, for 
que of the greatest drawbacks in connection with the endeavours to make 
pig-iron as the Wardha valley at Warora was the large quantity of 
ifnpurity ‘in the form of ash that the fuel contained. It was quite 50 to 
. 60 per cent. in excess of that in the Umaria pit‘coal. 
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After exactly three years of preliminary explorations,! the Umaria fielfl 
Transfer of Nsontro) 292 Passed from the control of the Rewah Adminis- 
from Rewah to Govern: tration te that of the Government of Intlia, who 
ee have decided to work’ it during the minority of 
the Méhéréjéh and to pay a handsome royalty of eight annas a ton on 
the raisings. « 

With unquestioned credit, and absolved from the necessity of large 
profits, the Government of India can increase its area of distribution to 
a much greater extent than the policy of any, private compan ye would 
permit, and therefore with larger proportionate raisings, the arrangement 
that has heen entered into is the very best possible for the Rewah State. 
A fixed annual rental could never have been calculated at the true rate 
of production, whereas a royalty binds in equal degree the interests of 
the colliery and the lord of the soil. 

Under the title of the Umaria Coal Estate, I have indicated the limits 

Tmaria Conl Estate Of the area over which it would be well to acquire 
boundaries. surfjice and mineral rights, so that future mining 
operations may be carried on without the récurring necessity of taking 
up fresh land and re-openirfg ndotiations regarding its*value. 

The boundaries agreed upon have the advantage of “being distinct 
and simple; they are, the range of Chatén hills to the west, the Umrér 
river to tle norsh and eagt, apd the line of railway to the south, and 
include a superficies of about 4 square miles. 


SECTION XVIII.—IRON ORE. 

I have no information to proffer regarding iron ores, but in so far as 
the possibility of using Umaria coal to utilise the magnificent deposits 
of iron in the Jabalpdér district brings the coal-field into relation with 
them, I would mention, for the information of those who may be interest- 
ed in bringing smelting operations to a practical issue,, that in the Re- 
cords of the Survey, Vol. XVI, Part 2, Mr. F. R. “Mallet has given 
all the most important facts known regarding the iron ores,*gnd subsi- 
diary materials for the manufacture of iron in the north-eastern part of 


e e 
1 The first boring was commenced 22nd January 1882, and the coal-field, comprised” 
within the boundary of the Umaria Coal Estate, was transferred 21st January 1886. 
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the Jabalpdr district. In the early part of 1881 Mr. Trimnell was 
successful in treating the iron ores in the neighbourhoodpsf Marwéra, 
but the fael employed was charcoal, No attempt has been made to use 
Umaria coal, but I have lately been informed that the Government 
(Central Provinces) intend m&king a few trials with some best selected 
pit coal as fuel. Instead of carrying out independent experiments, how- 
ever, I thmk the sbetter plan would be to forward ore and fuel to the 
Barékar iron-works where the whole process of manufacture has been 
broughé under practical control. 


’ SECTION XIX.—-LIMESTONE. 
4 


Limestone is found abundantly in the form of rock limestone, wherever 
the Laméta group is developed. 

The Bij&war formation Jso yields it; and within the Lora meta- 
morphic inlier there are beds of crystalline limestone. 

The Laméta limestone varies a great deal, and care must be exercised 
in its selection if it be intended for use. ‘ 

Kankar is freely distributed, but iis oceurrence in large nodules is 
restricted to small areas. Tufa or travertine } 18 also met with, 

The following analysesvhow, the average composition of the different 
lime-bearing sources :— 


Position oF 
VILLAGE. 





mina. 


VILLAGE. 





Oxide of iron and alu- 
Carbonate of hme. 
Carbonate of magnesia. 


: 3 
3 | & 
& | & 
a 8 
| | 


Tnsolubles. 














Kélésar (Rewah) —.. | 28°3]/ 80°54) 20°10) 4°05 $66] Kenkar burnt for lime at Umaria, 


Karimath » . . 29°20 80° 68} 1°65} 105 2'10| Tufa. ® 
Mapddéoparé (Korea) | 28°12) 82°88} 0°15) “O5} 
elas Sand $8) _. meoluble 
Bédri (Rewah) . =. | 38°°11] 81°30} 80 865/56 |Lameta Hmestoue. 59, 
e Clay 2'1 


Thigh =, ©  ,/ 28°27] 80°37] 14 
Majgama 96 e ® 29°°S3 a 7°88 


61'60' $3°76| Bijdwar limestone, 
73°40} 17°75| Metamorphi limestone, 


In these analyses, magnesia was determined by difference, 
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SECTION XX.-—CLAY. 


There appears to be a great,want of good clay for even ordinary bricks 
in the Umaria coal-field, and in default of befter material the arenaceous 
alfavial clay along the banks of the Umrargriver has to be used. A very 
limited amount of clay is procurable iff the tanks around Umaria, 
but it will not hold ont for long. Perhaps the scarcity of, a suitable 
substance for brick-making may force the use of stone, which in my 
opinion would be an advantage, as ensuring more permanency.in the 
buildings that may have to be erected. The village pottérs of Umaria 
and Kélésar, after specially treating the sandy clays; make excellent 
porous drinking-vessels, 


SECTION *XXI.—BUILDING STONES. 
e 


Considering the large area of sandstones over which choice may be 
made, it would not at first sight seem a difficult task to procure building 
stone suitable for most purposes. From the statements, however, of the 
various engineer who have been engaged upon the survey of the Bilds- 
pir-Etdwah Railway, it appears éhat the scarcity of good stone is a very 
serious embarrassmenttin their plans fér heavy bridging. 

The sandstones of the coal-measureg are all soft wien really quarried, 
but they possess, the advanta e of hardening by, exposure to the air. 
Closed-grained sandstones occur in plenty throughout the Upper Bardkar 
series, and I am of opinion that it merely requires search to obtain stone 
of suitable strength. Probably the question of the lead (distance) has 
more to do with the perplexity of supply than anything else. 

Beyond the Umaria field, excellent material is procurable between 
Kirintél and Amha, and the rollers and grindstones in use at the Umaria 
colliery are obtained from the quarries in the neighbourhood of those 
villages. - For le&s exact requirements than those of bridges and engine 
foundations, the coal-measure standstones would fully answer. 
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CHAPTER IV. 
£PPENDICES. 


SECTION XXII.—BORING SECTIONS. 
Umaria—Rewah State, 


No. 1. 


Commenced . j : : ; 22nd January 1882, 
Ended. ° . . 15th February 1882. 
Water tapped at 87 feet — wis 

Coal struck at 49 feet from surface. 





ft, in. 
1. Black surface soiP a ee a re a ae | 
brown . j ; ; : : .? 
grey. : 5 : ‘ i 
2. Sands and sandstone a a NO 
. Sands and sandston "| yellow oe oe a, . 42 6 
mottled. “.  . «2 4 
ms sh aly @ ; e 
8. Sandstone, carbonaceous, shalyt . «5 : 3 0 
4, Shale, carbonaceods oo he _ 2 O 
Coal . ; ‘ . : es ‘ ; 3 60 
6. Shale, carbonaceous ‘ . : ‘ ea © : 1 0 
7. Sandstone, grey, shaly . ; . ( 1 «0 
8. Coal . . ; ‘ ‘ , 60 
9. Sandstone, satbscnoain shiig 9 O 
10, Shale, carbonaceous . ‘ j A ‘ ‘ ‘ 2 0 
ll. Coal . , ‘ ; : ° ; , . 2 #O 
12. Sandstone, carbonaceous, shaly ; ; ‘ . ; 8 0 
13, Sandstone, white . ‘ ‘ d ‘ ; ‘ ‘ - 16 =O 
Toran 9% O 


T. G. STEWART, 
In charge of Boring Operations, 
Rewah Coal Explorations, 
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Umaria—Rewah State. 


No. 2. P 
Commenced, © o % « | 26th January ivos. 
Ended at a a er * 1th Feb:pary1882. 
Coal strack at 64 feet from surface. 
ft, in. 
1. Surface goil» 8 
» brown ‘ aoe a ee, 
9. Sandstone . yellow ee Ae toa 0 
» grey . a * 


8. Clay, carbonaceous 


. a 
4. Sandstone... ; oom ‘| 5 
5. Clay, earbonaceous - 2 O 
f biown a 
| yellow . | 
6. Sandstone ¢ 4 geey $29 0 
be 
®haly 
7 Coal. «ws 11 0 
8. Shale, carbonaceous «. . 4 O 
9, Sandstone, ca: bonaceous, Shaly 8 0 
10, Sandstone, grey » « . 16 0 
Bora 9 0 


“%e “TT. G. SEEWART, 


In charge of Boring Operations, 
Rewah Coa! Explorations, 


Umarta—Rewah State. 


No. 3. 
Commenced % cae owe. “y 6th February 1882. 
Ended : , . F ‘ 24th sé, - 
Coad struck at 75 feet from surface. nt 
le Ine 
1, Black surface,soil 4 0 
white 
b 
2. Sandstones and clays. . yallo 7 64—=Ci«<~ 
grey. 


Carriefover . 68 0A 
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t ft. in. 
Brovght forward , . 68 0 
' Bendstones, carbohaceous, shally . . . «. - A . 2 90 
wit grey, shaly eR a. 2, - 4 t oO 
. Shale, eee tie 3a fe at, 2 0 
6. Sandstone, carbonaceous, shaly ; a 1 ‘0 
7. Shale, carbonaceous ok 2: © om @ ‘a o. oe © 
Coal ‘ Se ee es ee ee ee 
9. Shale, easbonaceous ' a a ee ee ee 5 0 
10. Coal ‘ a oe ee cae 1 0 
11. Sandstone, white, shety, : ; . ‘ 1 0 
| cearbéanceous » -© ss 2 0 
18. Shale, carbotaceous : : F ; ’ : . | 0 
14, Coal See ’ , ; , ; : ; : ~ 8 O 
15. Shale, carbonaceous. . a ; ; , ; : 1 =O 
16. Sandstone, grey,shaly.  . «© + + + «6 - 2 O 
17. ms and shale, carbonaceous ; ; ‘ : : 3.6 (=O 
18, ‘i shaly : , , : ee ON 1, 0 
19. Coal wl. ak fee es ce sf ‘ 4 0 
20, Sandstone, carbonaceous, shaly . . . + « 1 0 
brown : : i ; é 
21. Sandstone .  «§ {wait ct Mee ae OS t 7 #260 
grey e . Fa . . e 
Totat . (lll 


T. G. STEWART, 
In charge of Boring Operations, 


¢ Rewah Coal Explorations. 
Umaria—Rewah State. 
No. 4, 
Commenced . . «. . lth February 1882. 
Ended e . 28th ” ” 
Coul struck at 79 feet — wetsee: 
ft. in. 
1, Sandy soil ; . 4 0 
. brown 
bg ia ted . 
2. Sandstones and clays yellow 40 0 
white” 
Carried over “4 O 
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fe +] 
© 


| el 


SC onconcococeoooecocoseaoecococ eco % 


\ Brought forward =. 
8. Shale, carbondgeons © =. , eS oo os ats 
4. Sandstone, brown, shaly : 
5. Shale, carbonaceous... ‘ , < “te wie —e 
6. “Sandstone, carbonaceous, shaly . . ce 
7. P grey, shaly ;: & an ts 
8. » © brown : . 


9. e carbonaceous si. ; ; ; ‘ : a ey 
10. Clay 5 %- ode oa we ee, oe 
11. Sandstone, » Sshaly. : ; : ee ; ‘ 
2206S ~Ssogrey ee ey ee a ar ; 
13. carbonaceous’ ,, . ‘ ‘ ; ‘ F so 
14. » greyandbrown . . © ww «© 6 @. 

15.  ,, ‘carbonaceous, shaly : ; vm. % 
16. Coal 


17. Sandstone; carbonaceous, shaly ew. 1d ee OA 
18. Oval ; , ; , : : ; . ; : ‘ 


We DeePararhenaeevaeeew BF 


19. Shale, carbonaceous. ‘ ; ; : : .° 
20. Coal ? : ‘ ; 
21, Shale, carbonaceou- : ; 
Total » 96 
e 
T. G. STEWa RT, 
e 
4, charge of BoringeOperations, 
° Rewah Coal Explorations, 
Umaria—Rewah State. 
No. 8. 
Commenced » el ele) 2 April 1882, 
Ended e ° e 10th May 1882, 
Coal struck at 84 feet frock siohiie:. 
» & in, 
1. Surface soil a i) . e e e ® 6 ry r) 4 0 
Clay e . e e e ry e e e e ° e Py 4 0 
brown . e e > ° 
2. Sandstone ° e ‘ ’ ° ae ° ° : é 76 "0 
_ white 


Carried ofr gs 84, 
( 225 ) 


90 


1. 


ol oe coed 
Bor ST Om gO 
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Brought al 


Tora, 





ft. in. 
84 0 
1 0 
8 0 
5, 0 
10 0 
3 0 
5 0 
7 O 
4 0 
14 0 
4 0 
10 «(0 


T. G. STEWART, * 


Ist May 1882. 


loth ,, 


‘ ‘ , 
Sandstone, cerhoumesoua; tly : 
. Shale : ‘ é 
Coal ‘ , 5 ME ; 
Shale, carbonaceous t, , 
Sandstone a shaly 
. Coal ¢ So) Wing , 
. Shale, carbonaceous ; ‘ 
. Sandstone . . . ‘ 
ae _catbonacsou, alialy ; 
Umuria—Rewak State. 
e°, 
No. 9. 

Commence: 4 ‘ 

Ended ; : 

Coal struck at 63 feet a sarfas 
Black and brown soil 


2. Sandstone, brown 


3. 
4. 
6. 
6. 


3 red ® . 
» carbonaceous, shaly 


Coal ‘ ; ; 


7. Shale, oarborigooous 
§. Sandstone, ,, — shuly 


9. 


Cols . . . . 
a 
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In charge of Boring Operations, 


_ Rewah Coal Explorations. 





ft, in. 
8 0 
9 O 
30 O 
3 OOO 
13. «OO 
2 0 
l 90 
8 0 
10 60 
79 9! 


APPENDIX: BORING SECTIONS. @ ¥1 


ft. ins 

Brought forward . 79 0 

10. Sandstone, carkonaceonssshaly ; i ‘ fee ‘ “3s 0 

s he 

11. Shale, cai bonaceous , 1 O 
12. Coal 4 , : ; 2 @O 
18. Shale, saihcnssenns ‘ : 1 0 
14, Coal ai : , . 66 OO 





Toran 2%. 92 | 
.e 
*T. G. STEWART, ° 
In charge of Boring Operations, 
¥ Rewah Coal Explorations, 


Umaria—Rewah State. 
No. 9A, 


Commenced 8th November 1883 
Ended 28th 
Water tapped at 1] feet from surface. ” 
Coal struck at 57 Teet ffom s@rface. 


e e ft. in, 

1. Brown surface soil : ; “he : 3 66 
2. Sandy clay a 3. (0 
8, Sand e. “¢. ; P ‘ é j , 6 60 
4, White atdstone ea es . ; . 2 O 
5: Red » , : . ; ‘ ) O 
6. Yellow _,, ; re ae ne) e oy. +h 1 0 
7. Reddish-grey savistone re ee ee ee ee 1 0 
8. Grey 9 a ee ee ee ee 1 0 
9. Yellow ‘3 ; : , ; P P ; ; a sk: -O 
10. Red e i ‘ we fe § we we ee J]: <6 
11, Grey % , ‘ ‘ . ‘ ‘ wg . 3 O 
12. Reddish grey , «© «© «© © 4 56 0 
13, Grey 4 : ; ‘ ; ; 2 O 
14, Reddish grey » © «© + a We <8 e, 2 O 
15, Grey ‘ ‘ ; ; ; ° ; oP . 1 
16. Reddish grey + «© + © «© «© «© «© | 1 0 
17. Grey n e e * oo . . ° ° @ 1 wf 





Carried ovér - 85 
( 227 ) 


f t 
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ft. 
Brought forward . 35 
18. Yellowish sandstone « ‘ a. 8 . ; 


82. Carbonaceous shale . ; : : , ; : , ; 
83. Coal ; : 
84. Carbonaceous ehale a ee ‘ : ; j ‘ 


865. Coal : ie os : j : F 
86. Carbonaceous shale. : _ ‘ . 
87. Coal ‘ : ee Z 


$8. Carbonaceous shaly sandstone oe at ; 
39. Grey sandstone ee ee ee ee 


ToTaL . 96 


a oe 1 

19. Grey, ees oe ee 1 
20, Reddislt grey __,, ¢ O48 ; 5 : ; . 2 
21. Grey arr aa 1 
22. Reddish grey , . “% «. . e “¢. Be. °% 1 
23. Grey eg ee a ; ae ars 8 
24. Reddish grey ,© ». «© «© «© © «© « 3 
25. Red ° re a ae a a” ee ee er ee? | 
26. Grey ne? a ne Sar” - e« 9 
27. Coal ie se ae eee a le 
28. Carbonacegus shale .° , i , oe 8 
29. Carbonaceous shaly sandstone . .  . : ; , . 8 
30. : Mle a Oe ew. ew He OG 
31. Coal : : . -* F ‘ : ; - . 8 
1 

1 

1 

1 

3 

é 

2 

9 


OP Coaosgo0do0n cCooscocoooooo cocoa 


A. MUNSCH, 
Assistant Mining Engineer, 
Rewah loal Explorations. 


Umaria—Rewah State, 
No. 10. 
Commenced o 8 oo 10th May 1882. 


Ended ‘ ‘ ‘ F 18th » 4 

Coal struck at $6 feet from surface, ; 
1. Brown surface soll 2. 28. «Clete ‘ 7 "0 
2. Sandstone . { a . , ; ‘ i ao 27. 200 
8. Coal (not gone through) 3 0 
' Tout . 389 O 

. T. G. STEWART, 


In charge of Boring Operations, 
Rewah Coal Explorations. 
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\ APPENDIX: BORING SECTIONS, 98 
Umaria—Rewah State. 
No. ll. e 
‘ rf 
Commenced ice ; « 17th May 1892?° 
Ended ? . ° - Zist ,e ,, 
Coal struck at 45 feet fot wartish. e 
- e ft. in- 
es black - % . 
1. Surface soil | brown io oe } =. 
ligh ; ; 
2. Sandstone 4 oe oe « } 34. COO 
3. Sandstone, carbonaceous , . 2 : “. - O 
4. Shale - ; : ‘ F ’ 2 O 
5. Coal, shaly ; ; P ; ; % .. 1 O 
6. Coal . é ; ; 6 6 6O 
7. Shale, ‘atbonacéons ; é : ‘ 6 0O 
8. Coal . . ‘ sigs ‘ : 3 0 
9. Shafe, pe rere P é : : ie os 1 O 
10. Sandstone, _,, : 6 0O 





Toran 65 


T. @. STEWART, 
In change of Boring @perations, 
Fewah Coal Lxplorations. 


Umaria—Rewak State. 
No. 12. 


Commenced . 
Ended ; 
Coal struck at 31 feet aa ee 


1. Surface soil, brown sandy. ; 
i brown 


2. Sandstone . 4 white 

brown 
§. Sandstone, lapis me: , 
4. Coal . : ‘ , gy 


. 22nd May 1882. 


oF 


Peso 





. 27th ,, a 
, ft 
‘ ‘ . 16 
e e ® 14 
: ; : 2 
.o I 
Carried ov@r . 32 


( 229 ) 
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ft. in. 
"Brought forward . 32 0 
6, dangstone, carponaceous , ‘ ee es fl ing » 6 9 


, ryellow . a ee ae er 
6, Sandstone. 0. kpry ww | 93' 0 
broyrn 
7. Shale, carbonaceous i cw, Mer oc og a ea BE IQ) 


8. Coal (mnt gone through) 


ToraL . 72 #0 


¢ 


T. G, STEWART, 
In charge of Boring Operations, 
Rewah Coal Explorations. 


Umaria—Rewah State. 
ef ‘ C] 


No. 13, , 
Commenced on ee ye Ast April 1883. 


£ & 


Ended 7 fe e e@ e e e ® 14th ” ” 
Coal struck at 96 feet fram surface. : 


' an ; ft, in 
1, Surface soil, brown ee By 4 : sa has 2 
2. Clay, stone wa e & & BS Bo oe TA. 8 
8. Sandstone, gr¢éy , . - Soe wae 
4. Coal, mud . : j rene ‘ F ; ; ; . 2 
6. Shale, blue . : we ‘ ‘ ‘ : : ; - 8 
6. Sandstone, grey »- » + «© «© «© «© «© «+  « 60 
7. Shale, blue . &: % ; a <a ; ‘ ‘ ; . 8 
8. Coal ,. ‘ a ee : ‘ ‘ ‘ ; ; f 


CAe rosa Oo So SO 





torat «=. 108—s—s«O*O 


T, FORSTER, 
Mining Engineer, 
* Rewakh Coal Explorations.’ 
( 280 ) 
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Umaria—Rewak State. 


No. 16. 


Goines’ 16h December 1883.6 : 
Ended ; 13 Mod , eo» 
Water tapped at 18 feet fii surface. 

Coal struck at 88 feet from surface. 





® e ft. in. 
1. Surface soil, black Se : ; » & Q 
2. Clay, sandy Ss ai. -e «ar 3S ; 8 8 
8. Sand, yellow . «© «© «© « . »- 7 ll 
(brown. ts a 
grey. . ; * 
4. Sandstone . ; red < & - -+d5 0 
‘ yellow . ‘ ; ‘ 
reddish grey . 
5. Shale, carbonaceous, with pyrites . . +. «+ 4. 6 0 
6. Sandstone, greye - ‘ oe: 1 oO 
7 °°, carbonaceous F : . . @. fee 2 O 
8. ” ” shaly s 4 0 
9. Coal, with shale . ‘ ‘ : ; ‘ ‘ ‘ : . 1 0 
10. Coal . P ; ‘ . 1 Oo 
11. Coal, with shale. , P , . lil Oo 
12. Coal ; e 4 ; . Ll O 
, 13, Sandstone, carbonaceous, goft | 2 0 
14. Coal . ; 7 80 
15. Shale, carbonaceous 7 O 
i ia cae tes 
A. MUNSCH, 


Assistant Mining Engineer, 
Rewak Coal Explorations, 


Kédlésar—Rewah State. 


No. 6. 
Commenced »  «  «  . 25th February 1882. 
Ended « ; 6th March 1882. 
Coal strack at 47 feot from surface, 
. ft. in.’ 
1. Brown soil . ; ‘ i » 8 O 
2. Sandstone, red ; » « #88 Or 


j 





Carried over =. 47° «0 
( 281 ) 


96 HUGHES: SOUTHERN COAE-FIELDS OF REWAH adnowixa BASIN. 


Coal . 
4. Sandstone, white shaly’. ‘ 


it. 
‘Bronght forward . 47 
we 8 « oc aed 
fe ae 8 
Toran =._-~«O6B9 

T. G. STEWART, 


ooo F 


In charge of Boring Operations, 
Rewah Coal Explorations, 


Kélésar—Rewah State. 


Commenced we VES 


Ended 


No. 6B. 
{ 


» 2nd April 1882. 
. 27th May 1882. 


Water tapped at 93 feet eens sich: 
Coal struck at 120 feet from enpface. 


( 292 ) 





ft. in. 
1. Surfacesoll . « , » 8 O 
2, Sand and clay, brown ‘ : 16 60 
9. Sandy clay, wish pebbles, brown. . »« 2 0 
white shaly 
4, Sandstone «ls mottled shaly % 0 
Brey ck , 
6. Coul ; Sa «we 2 
6. Sandstone, saibin oasis ‘ 1 0 
7. Coal r) 2 0 
8, Sandstone, saohonasabien ; 2 O 
9. Coal beck ‘ i ti we 2 0 
10. Sandstone, carbonaceous , i 8 0 
ll grey . ; 6 6(—0 
12, 4 * carbonaceous : 19 0 
Temt =. «161 SiCOO 
T. G, STEWART, 
In charge of Boring Operations, 


* Rewah Coal Explorations, 


APPENDIX : BORING SECTION, - 97 


} 
Kélésar—Rewah State. 





; No. 7A. } 
Commended oe Se 17ta March 1882, 
Ended . 80th April 188. 
Coal, struck at 135 feet from” sicttan ‘ 
, ft. in 
1, Dark-brown surface soil ‘ , ; j ; ; . 16 0 
brown. we Uw 
mottled + , : , ; 
red e e ® eo «7. | 
2. Sand and sandstone -§ yellow . . 5 « *. «PhB 0 
white : ; : ; :3 | 
grey e . « de ° 
, \ shaly : 7 -  & 
3, Sandstone, carbonaceous, shaly . ; ; ; 5 O 
4. 55 grey ‘ ‘ ‘ : i ar Ss ‘ 1 Oo 
5. gg carLonaceous sig ‘ , ‘ : : ‘ . 6 O 
6. Sandstone, grey.  . » +» © © -« «© 24 «© 2 O 
/ aa carbonaceous sis : ; ; : ; ‘ » & O 
8 oy grey , ‘: . : i ; ‘ ‘ . 20 0 
9. Coal : ‘ a eg a e.g : : ; . 2 0 
10. Sandstone, carbonaceous yo. : ; ‘ ‘ : . 26 0 
ll. Coal ; ; ‘ d : : : ‘ ‘ ; . 11 Oo 
Torab 184 0 


T. G. STEWART, 
In charge of Boring Operations, 
Rewah Coal Explorations, 


Johilla Valley.—Rewak State. 


No. 2.4 
Commenced ‘ ‘ ‘ ‘ ‘ . 6th March 1882: 
Ended : ; April 1882. 
Coal strack at 34 feet from siittase: , 
‘ ft. in. 
1.Clay,yllow 2. © © 2 «© «© «© «© Se 6 L O 
2. Sandstone, brown shaly : Sie i ‘ , 2 J a : 


3. Clay, carbonaceous 





Carried over 32. «18S OO 
( 233 ) 


98 HUGHES; SOUTHERN COALPFIELDS OF REWaH GONOWANA BASIN, 


, ft. in. 
. Brought forward, . 18 0 
4. Shale, carbonacequs : : ; ; ‘ ; ; . 9 #O 
5. Sandgtone, grey shaly . ‘ * we “a: 3B: a “We. te cee 20 
6. » © brown , . © . ; : : ‘ ; : . & O 
7, Coal sae . 7 Oo 
8, Sandstone, esbonacsous! shaty 1 0 
9% 5 greyshaly . « 1 0 
10, Coal Siege fs 3 0 
11. Sandstoi.e, carbofaceous, shaly 1 0 
12s, gryshaly . 6 2 6 + ew le le le 
13, 45 carbpnaceots, shaly ‘ ‘ : ; ? : » 8 O 
14. Codl é , ‘ ; . - 8 0 
15, Sandstone, catibeunedias idaly P ; 3 : : ~ 4 =0 
16. 0¢=«C*«sy grey shaly . S he se. % 2: 2 0 
17. Shale, carbonaceous . ; : ; ; ‘ 2 O 
18, Sandstone, grey shuly . 1 O 
19%. oy carbonacedus, shaly =. ; : : : ‘ . 1 0 
20. =, grey shaly . . , . . ; ; i - 4 +O 
21, y carboflaceous é © @. to a © & €r BO 
22, on grey. ye le lll GC 
Toran . 9 O 

we G. STEWART, 


In shaige of Boring Operations, 
Bewah Coal Explorations, 


f Whilla Valley—Rewah State. 
No. 3. 


Commenced j ‘ ‘ : ; . 138th March 1882, 
Ended a ee ce ee a re April 1882. 
Coal struck at 6 feet from surface. 


. ft. in 
1, Surface soil, brown. ef: fe: ay ok 
2. Sandstone a ee § brown rn 5 0 

° be grey. 2. . . 
$. Coal ad . 2 & — 2 «© « « LH O 
4. Sandstope, grey shaly © 8 © © 8 © « « L QO 
ob, Shale,*carbonaceous gis ‘ ‘ , ‘ ; -. 6 0 


‘ Carried over . 80 Oe 


( 284 ) 
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1 J 
ft. in 
Brought’ forward » 80 0 
6. Sandstone, grey 5 a : ‘1 0 
7. Shale, carbon ; ‘ 5 > 1 0 
8. Sandstone, ,, shaly ; : ; ; 8 0 
9.°Shale, a a : : ;: . 2 0 
10. Coals. ; ‘ , 2 6 O 
11, Sandstone, seaboaassous abily j 7 6 OO 
12. » grey ” . 4 0 
Toman . 68 0 
T. G. STEWART, 
Ingharge of Boring Operations, 
Rewah Coal Explorations, 
Kérdr,—Rewak State. 
No. 1, 
Commenced . » 19th February 1884, 
Ended ‘ » 0th March 1884, 
Water tapped at 7 feet from surhice, 
Coal struck at 12Teet feom serface. 
. ft. in, 
1. Sandstone, reddish yellow . F 5 ; : »- 6 O 
2. Sand, yellow, with gravel . 5 . ve, ? . 8 O 
8. Sandstoe, breyn. 6 we . 8 0 
4. Coal. » ae a » 8 O 
& Shale, carbonacgous, with coal , 3 0 
6. Coal . ; ; . £ 0 
7. Shale, sacboniensiu with a . 7 @ oS : 2 0 
8. Coal . ; , ° , j : . ‘ ‘ ‘ 40 
9. Shale, carbonaceous . P ‘ ; ; ; ‘ 8 Oo 
10. Sandstone, grey . . ‘ : ce % . 62 0 
11. Shale, carbonaceous, with coal aa pris : ‘ ; - » 8 0 
12. Sandstone, grey . e, : ke, & “eh oe 





Town . 122 O 
A. MUNSCH, 
Assistant Mining Engineer, 
RewaheCoal Explorations.e 
( 235 ) 
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Kérdr—Rewah State. 
No. 3. 
Commenced oo. eg 4) «18th March 1884 
Ended| « . ‘ . 20th March 1884, 


Water tapped at 12 feet from nates 
Coal struck at 48 feet from surface, 





ft. in. 
1, Brown surface soil e i & ‘ ; ; 3 0 
2. Sandstone, grey . : ' ; : ‘ . 42 O 
&. Sandstone, carbonaosagg, sal . 8 O 
4, Coal shaly. @. : ‘ , ; : 7 «=O 
6. Shale, carbonaceous F ce 4 ‘ -* 6 0 
6. Sandstone, grey,» + + + 8 2 0 

Tora 63 

A. MPNSCH, 
"Assistant Mining Engineer, 


Rewah Coal Explorations. 


SECTION XXIII.—INDEX OF GOAL SITES. 














Villuge.® River. | State. | Lat. N.| Long. E. 
Achala $0 mile E.N.E. | Umrdr | «| Rewah | 23°36" | 80° 61’ 
e 
Agariépir, 1 mile W.N.Wa | A tiibutary of the €6kahij Jhilmii 28° 28 | 82° 46’ 
; 1 mile 1..W. .| Ditto ditto. : 
Ambér, 1 mile E.N.E. . | Ghiingatta, a tributary | Koréa 28° 29’ | 62° 81’ 
of Hesto. 
Béhi, ofamile N.N.E.,  .|A tributary of Hesia .| ,, | 28° 2)’ | 82° 15’ 
» 1 mileSSW. . .| Ditto — ditto. 
BED e- & 
» 1 mile 8.5. . «| Ditto — ditto, 
» & miles 8.S.E. F . | Hesia. 


% 2} miles South . — .| Ditto. 
er mies South . — «| Ditto! 
‘» Stmiles South . — .| Ditto. 
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) 
Village, River, State. | Lat. I. | Long. E. 
>? 
Behgar, } a mile E, ‘. .| Kasér ‘ ; . | Reweb °. 28° 21’ | 81° 43’ 
» tamile NE. Ditto, 
ar ofa mile NE. . Ditto. 
Bakéhi, 3 a mile N. {Sin . OCS 28% 28" | 81° 29° 


Balbahéra, 1 mile N.N.E. 
a. 13 miles N. 


Pd 
.| A tributary of Hesto .| Koréa e ,| 28°18’ | 82° 19’ 
@ 
.| A tributary of Karaka- 


char. 2 
‘ ® 
‘ li miles N. .| Eastern tributary of 
Karakachar. 


1 milg N.N. W. 
‘x 1 mile WS.W. 
e 1} miles W.N.W. 


-|e Ditto ditto. 
t 
Ditto ditto, 


.| Western tributary of 
Karakaghgr. 


Ditto ditto. 
Djtto ditto. 


” 1} miles W.N.W. 
‘s 2 miles W.N.We 
” 2 miles W N.W 
” 23 miles N.W. : 
s 2 milbagN.W. é 
o 2% miles W.N.W. 


Balsing, 4 of a mile N.N.W. 
* 4 of a mile 8.8.E. 
»  lémiles N.NLE. . 


‘|e 
Ditto wditto. ; 
"Pitto »*datto. 
P Ditto” ditto. 
Ditte _— ditto. 


2 


.| A tributary of Hesto .| Koréa .| 28°23’ | 82° 21’ 
Ditto _—_ ditto. 
Ditto 4 ditto. 





» 1 mile N.E, Ditto _—_ ditto, : ’ 
» 1 mile 8.8.E, Hesto. 

8 
»  lt¢miles SE. . | Ditto. ‘ 


Bara Chéda, 2 of a mile N.N.E,.|Johilla ae .| Rewah .| 23921’ ] 81° 4’ 


J " 
Jamtina, a tributary of | _,, ~| 28°18’ | 81° 44’ 
Kasér, 4 


eEeEeE=e=E=S—~——E—=S=S=E=E_—E=eE—e=E=EeEeEeEeEeEeEeEeEe=EEeEeEeEeEeEEeEeEeEeeeeeEee—_—EEeES = 
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Bargauan,damileN.W. .  . 


3 
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‘Village, * River. State | Lat. N. | Long. B, 
Bargauan, } a mile E. ‘ .| Jamiina, a tributary of | Rewab. ' 
Bacharuar,gamileN. . .|A intr of Kasér .| ,, . | 28° 20’ | 81° 49’ 
» fomileB, Ditto ditto. 
Basér, 4. mile W.N.W. . .| A tributary of Hesto .| Koréa  .| 28° 21}/| 82° 25° 
» 1 gileW.N.We , * . Ditto _— ditto. 
» 1 mile S.W. .| Jura, a tributary of 
e Heato. 
» 12 mileSSW.  . ‘ Ditto _— ditto. 
» WmileSSW. .* Ditto ditto. 
» ofamile SE, . | Oarpani. . 
» 1 mileS.E, , : Ditto, 
Bhalmiri, $ 8 mile E.S.E. .| Kélharia, . . «| Rewah .{ 28°11’ | 82°09’ 
Bhoswéi, }amileS.W. . ‘ A tributary of Hesto : Koréa . | 23° 24 82° 87’ 
» tamileW.  . Ditto — ditto. . ¢ 
Bichia, +8 mile BW, : x & gant, tributary of | Rewah .| 28°13’ | 81° 43’ 
» lmietwaw.. |g ee! 
Birhdli, ¢a mile 8.2 .| A tributary of Séif . .| 28°17’ | 81° 37’ 
Chapéni, } 8 mile s.f .| Atributary of Thema .| ,,  «.| 28°18’ | 82°01’ 
Charwéhi, tamileE. . .| Késlara : A .| 28° 27° | 82° 4 
»  ILwmileS.E, ” 
Chatai, south of village (near | A tribut.ry of Kdmik . 28° 29’ | 81° 56’ 
oS ee 
» ImileNE.  . Ditto _— ditto. 
Chatén, $a mileS.e, . .|Gandranadi . .| Koréa ‘.| 29°96’ | 82°11’ 
Chiatel, bamile NE 0. .| Kéwai .|Bewah ,| 28° 29’ | 82° 5’ 
Ghinmér, fo mile S.W. .  .|Goirdi 9. ww] | 28° a9" | 81° Ba! 
, Uhitéjhér, $a mile @S.W.  .| Kauria nadi, branch .| Koréa . | 28° 234/ 82° 28’ 





( 238 ) 
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s 
Village. 





River. State. | Lat. N | Long. E. 


———_———— 4 | |— + 
.| A tributary of Géj —. | Koréa. * | 28°20’ | 82° 86’ 
Ditto. i 

‘ 
Ditto, 
Ditto. 


A tributary of Kdndk .| Kéwah , .| 23° 25’ | 81° 66’ 


Clyircha, 1} miles N.W. 
» & mile N.N.E. . 
» fof% mile NE. . 
» 1 mile K.N.E. 
Delbhékherta, 2 of n mile K.S8,E. 
i 1 mile E.S.f. 





? » 


Déokhdl, 1 pile N. . 
Déori, 14 miles S.W. : 
Dhakar, at the Ghat 
e 
Dhanpiri, 7 of a mile S.S.E. 
% 8 of a mile ES.E. 


” 1 of a:mile N.N.E ° 


. | Ina tributary of Ggj. | Koréa * .| 23° 29’ | 82° 89’ 
. | Kasér ~ « «| Rewah ,| 28°17’ | 81° 41’ 
| tributary of Kinik.| » | 23° 28’ | 81° 5B’ 
. | Bagéha, tributary of 86n| » ¢ .| 28°11’ | 81°37’ 


Nargara,® ftibutary of 
Bagéha, 
Dhidunkadl, } a mile 8.W. ‘4 + |Katua ; | 93° 22/ | 81° 50’ 
» Z of a mile ESE. Ditto. = | 
Dinind, 1 mile N.E. - fA bributary af Mahas .| Shilmili .| 23° 29° 82° 55’ 
Diépipar, } g miloSS.E. . A tributafy of Sin =. | Rewnh =. 23° 26’ | £1° 26’ 
Dyfbebdle, 1} miles N. Gurgheta . =. | Ronde . ag° 9° | 82°27’ 
Digle, 2 of a mile E.N.E, .|Khétomadhar . .|Rewah .| 28°25’ | 82° 7’ 


Diimarkachér, 1 mile N. . : os tributary of | 5, . | 28° 10’ | 82° 9 
esto. 


a 2miles SE. .) Atthe junction of Jhiria 


and Kaliiria, 
Ghorbei, 1mileN.E.  . .|Nagana . . | Bewah .| 28° 30’| 81°36” 
Ghinghéta,}amileN. . .| A tributary of Kintk .| 1» : 28° 25’ | 81° 55’ 
Ghitra, 1 mileWS.W.  . . | Hesin ‘ F .| Koréa «| 28° 21’ | 82° 68’ 
» lLmileW. . , . | Ditto. e . : 


» 1} miles W.S.W. . .| Ditto. 
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, Village 


TE, 


Ghutra, 14 miles W &W 
» 2 miles SW. 
» 2$ miles S W 
» gamle SE 


Gérirv, + amileS W of Souti.rn 
& 


Tola =, 


Cc 
» tarmile NE of Southern 
Tola € 


Gfiridénd, 3 of a mile N 
» ImileNE 
» UgmieeNNF, 
» lémies NNW. 
Horra, 4 of a mile N W 
» gamleNNW 
» ofamleNNW 
» ilmleWNW ‘ 
» 1) mies NW. 
Hatgala, }a mile ESE 
Jaintpér, 14 miles WN W. 


Jaméa,;amileN , 


Jurra, 1 mile § S W. ‘ 
oe lmile ESE. ‘ 


Javén,¢amileN. , , 


® 
Kachér, }a mle N NE, . 
» tamileSE 
e 


e» tamieE, ; 
° @ 
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t 


River. 


Hean 
D. uto 
f 
Ditto. 
Ditto 
Sén 


Koilér:, tmbutary of Sén 


é 
Kéwa 


Ditto 
Litto 
Ditto 


State 


Rewah 


tf 


Eastern trrbrtary of J tra Xoréa 


Ditto — ditto, 
Ditto aittp 
Prtto — ditto 
Ditt> — ditto 


Jamiina, 
Kasé: 


tary of Kunuk. 


.| Tank: nadi, tmbutary 


of Mirna. 
Késléra = : 
Prtto. 


Dhoran nadi, tributary 


of Kanik 


tnbutary of ' Rewah 
Khapni kita nadi, tribu- 


” 


A tibutary of Dhbdéb | Koréa 


nad 
Dittg ditto 


28° 28” 


Lat N | Long E. 








23° 29’ | 81° 28’ 


id 


28° 21’ | 82° 6b’ 


28° 173'| 82° 25’ 


28° 19" | 81° 44’ 
81° 464 


28° 173’) 81° 26’ 


28° 24’ | 82° 4’ 


23° 25’ | 81° 49’ 


28° 19’ | 82° 26’ 


APPENDIX * COAL@SITES, 1Uo 


C * 
Village. River, Stage. | Lat. N, | Long. E, 


pS a a 











rt. 





> 


Kechéi, 1 mile N.E. : 
» Mwumils ENE. 
Kalésor, atte Ghit gi, 


3? 


® 
In the right bank of| Rewah .| 28°81’ | 80° &8', 
Umrér, ve “ 


» afew score yards W, .| In a tributary of the 
Umri: ‘ 


m I. 
» JofamileW.S.W,  .| Ina tributary of Umrdg ’ 
: near temple. 
Kamta, 1 mile 8.8.5. |Kintk . qe} op | 28°27" | 81°46" 
Kanai, tamileN.N.W. .  .| Tributary of the Kéwai | ,, —. | 28° 19" | 82° 12” 


me tof mile W.N.W, 

n lmile W.S.W. 
Kanchanpir, }amileN. . .|AtributaryofSarpa .| ,,  —.| 28°15" | 81° 80’ 
Kénnébahra, 3 of a mile N.W.°.g A tributaty*of Mirna ./ ,, —, | 28° 19’ | 81° a1’ 
Kanwéhi, 1 mile N. ¢ 


.§ In Khairi stream, triby-| ,, —. | 28° 28" | 81° 32’ 
tary of*S8én, 


Kanwahi, W. of, near the au ; Késlirs, : ° i || 28° 25’ | 2° 4’ 
» fFamleNE . rg ? ‘ e : 

Kaparia, N.Y. ofpat the Ghét F Kéwai, ? » «| 88°24! | 82 12” 
» Fofamle NNW, .| Uito, ya 

Kelhans, ta mile N » | Sbn, " i 98° 11’ | 81° 40’ 

Khairbana, 1} miles S.S.E. | Kauria. Koréa | 28° 184’ 82°19! 


Khamaria, }ofamileN.¥W. . 
» tamileNe . 


A tributary of Kintk, | Rewoh | 29° 27" | 81° 66" 
Ditto ? ditto. 


+ 4 
» lmibNE . 
Kharla, ? of a mile MN.E, mg 23° 17’ | 81° 40/ 
Khodargaoan, # of a mile N.N.E. ai tributary of} 5,  4| 28°21’ | 81°?’ 
fi, 


e s 
Marjada tributary of ; 


" § of a mile E.N.E, 
Jéhilla. 
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sm sa a a a a a 


, Village, | River, ") State, 
———_— 
Khohéra, ] mile E.N.E. . . | Ghordéna nadi. Rewah 


Kichri, 3 of a mile 8. ‘ .{In® a tributary of| _,, 
Kévik, 
in the Ghat N. of the Ditto ditto. 
vilyge « ° 
a dofamileN. . . | Bichli nadi. 


» 1 mibNNE .™. Ditto. 

" 1} miles N&. P Ditto. 
Kirwéhi, 1} miles W.SW. —_.. | Hegto. Koréa 

»  @fewscore yards W. .| At the falls in Hesto. 

» lgmileeN,  , — . | Hesto, 


Korar,tamileSE. «¢, .|Th a tributary of the| Rewah 


Umrér. 
» Igmiles ESE. . . Ditto ditto. 
Kota, + a mile N.E. . ° . | Goiréri nett € °‘ » 
» fofamileE.N.E. . .1A tributary of Goirart 
nadi. . 
Kéti, lmileS. =. , yg §«=—. | Goirarimadi, © = * |, 
é 
Kétmi, gamiloN.W. *. — , | Inentribttary of Kiidra, 
: *Hesto. «, is 
» lmileNe . *.. Ditto. ditl. 
Kiindhour, just NE. ., .| In a tributary ¢ of Jhilmili . 
, Géknai. 
» dgamileN@ . . Ditto — ditto, 
» jatS. ‘ , Ditto ditto. 
» of amile §,E. : Ditto ditto, 


» 1 mile&SS.E. ; Ditto ‘ ditto. 
 « AgmilesSE . .| Ditto ditto 
» ofamile W. . ‘ Ditto ditto. 
2 2 ofa mile'W.8.W. . Ditto ditto. 


Képi, 1 mile S.W. 5 oe .| A tributary of Géknai. » 
6 
Ké@résia, athileS.E. .  ,| Kadra branch, tributary | Koréa 
e F of Hesto, 
e ® 
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2 
Lat, N. | Long. E. 





La 
23° $1’ | 81° 49 
28° 287 |*81° 54’ 
s ‘ 


28° 20/ | 82° 22/ 


{ iy 
23° 37’ | 80° 55’ 


«| 28° 99’ | 81° 63” 
e 


. | 28° 24 | 81° 54’ 


28° 10’ | 82° 284’ 


< 
23° 28’ | 82° 46’ 


‘4 


82° 24’ | 82° 43’ 
28° 14’ | 82° 27” 
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8 
aaa = aia | 
Village. . River, b to Lat, N. | Long. E. 
r a 
REE SE: SA! RE: _ 
Kirdsia, 14 miles §,E. . | Kiidra branch, tributdty 4 
e of Hesto, 
» 2 mile SK, : ‘ Nitto dittg, 
e 
» lbmiles& . .| Gorghéta nadi %anch, 
tributary of Hesto. 
Karili, 1 mile S.W. . . a tributary of | R&wgh . | 23° 234’) 81° 48° 
asér, 
» Lmile WS.W, . oe ii tributary of o 
as r. 
Kéiséha, S.E, . gs | Hesto =. sw | Koréa® | 29° 265) 89° a2y 
Kfishai, 3 of a mile N. .|Sén . . -| Rewah, | 23° 23" | 81° 27 
+ 
» tamile W.S.W. . — .| Taptai, tributary of Sén 
Labji, 1 mile S.8.W. .| A tributary of Jhtinka | Korda 23° 23’ | 82° 32’ 
° nad, 
» * 1} miles S8.W, .|© Ditto ditto, 
t 
Lai, § of a mile N.E. .| A tributary of Hesto » .| 28°17) 82° 21’ 
Lama, 1 mileS.W. .  .  .| Thema, tributary of | Rewah .| 23°17’ | 82° 1’ 
‘ *@| Sm °° 
Latma,#ofamileN.  . ‘ Tributary of Hesto .| Koréa 23° 22)", 82° 37’ 
e 
Mangthar, }amileS.SW.. | Jhillativer . °./Rewah .| 29°18" | 81° 7" 
® 
Maiki, lmileN.N.W. . =. | Goraghnt nadi, tfbutary 2 * || 23° 21’ | 81° 28" 
° of Son, Pag » 
Malga, 1 mile N. ° nue Dd e . ig 33 e e 23° 8’ §2° 7 
e ° 
» 14 miles B,. «| Ditto “a 
Monjira, fof a mile We Kota =... 8 | a3rae' | 81°51 
e 
Mariarés, 1 mile’, =, = ,| Bukén sl » | 28°86" | 1° 41’ 
Moubéri,damileS.E. . .|Késlfra . . «| Korda .| 23°26’ | 82°4/ 
Miirdhoa, } of a mile W.. .|Goiréri =... SS, | Rewah 23° 1531 81° 65} 
® 
Misra, 2 miles NNW. . = .| A tributealy of the| 4  .| 29°22’ | 82° J6’ 
Kawai, ° « 
» mile §.8.W. ‘ Ditto _ ditto, 
Nandna, fofamile.N.E, .|Nagaua .  . «| so | 28° 20' | 81° 83" 
»  LwmileNE., .| Tributary of Son, Sy e » 
» imileS, , ‘ Ditto ditto, : , 
® 
Nerda,lmileN. . : jA Pi a Koréa at 23° 25’ | 82° 1Y 
° ar. ® 


SEE 
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t e 





: Village. 


Nimuha, } phe E. 

»  Jofamile NE. , 
Pachkura, 4 a mile N.E, 
Paiari, 2 miles @W. 


Pakariha, } a mile 8.E, 


c 
biihaes 1} milé 8.E, 
Pipria, } a mile 8.W. < 

» amile N.W. 
Rémptir, § of a mile N.W.. 

» ImileSS.W. *. 

» %amile 8.8.W. 
Rakea, 1 mile 8.E. . 
Rataura, 1 mile N.E. 

»  fofamile W.N.). 
» imileW.S -*. 
Roji, fa mile Sc. . 
Roudserai, 1 mile N.N.E, . , 

»  lLmile N.E 


Rohania,}amileN.E,. 


t 


»  PofamileS, 

Rindaha, 1 mile V.N.W. 

s  $ofe mile N.E, 

» fofamile ESE. 
Répaure, +a mile aw, 
Séhipir, } 4 mile S. : 
Satdih, } of a'mile 8.S.E. . 
Semariha, ja mile E,* 
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. | Katna , ; 
{A tributary of Késer .| ,, 
-|Goirfri  . ww on 
. | Ditto 2 o] ‘» 





River. ‘| State. 
be seceeie 
. |‘A tributary of Kasér .| Rewah 


t 


.| A ttbutary of Kéwai .| 
a Kéwai * e e ” 


.|A tributary of Thema,; , 
Sdn. 


¢ r 
.| A tributary of Géknai . | Koréa 
.| A tributary of Kéwai Rewah 


. | Jamaniha, tributary of | ,, 
1} 


| stan 


Ditto. 
|Goiréti 6" alt » 
. pGtindrékGnd | 7 | Koréa 
« : ‘ 
e * e 
c = c : 
.| A tributary of Gékrai .) 
Ditto _— ditto. 
.| Ina tributary of Sin. | Rewah 
.| A tributary of Sdn. 
. | Géknai <" .| Shilmili , 
.| A tributary of Goknai, 
.| Gdknai. 


Rewah 


Lat. N | Long. E. 





{ 


23° 19/ 


28° 21 
23° 9f 
23° 153’ 


23° 26’ 
23° 23’ 


23° 18’ 


28° 9/ 
23° 23’ 


23° 26 
23° 26’ 


28° 25’ 


23° 28) 


28° 20’ 
23° 21’ 
28° 17’ 
23° 16’ 





81° 40’ 


+ 


82° 4’ 
82° 4’ 
81° 59’ 


82° 38’ 
82° 8’ 


81° 44’ 


81° 63’ 
82° 14’ 


§2° 7. 2 é 
82° 41’ 
81° 27’ 
82° 43° 
81° 52’ 
81° 46’ 


81° 54}! 
81° 54/ 
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Village. 


ee ee 


.| At the junction of | Rewah® , 


Semdih, 1} miles N. 
» bmile N.N.E. 


e 
Semriha, } of a mile S.W. 
Séhégpér, | a mile N.W. . 


Sinhat, 1 mile §.8.E. 

» 13 miles §.S.5, 
Tanvjéra, 1 }*miles S.E. 
Ténki, 2 miles E.S,E. 

ne miles SB. . 
Terriha, $a mile W. 
» %anile W.N.W. 


Thingaon,| a mile’. 

» 1} miles ESE, 
Thuthi, } a mile N. 
Titripéni, 4 a mile S.E. 
Udri, } a milo N.ES , 
maria, see Kélésar, 
Urtén, 1 mile SW. . 

» amile S.S.W. 





2 A trigntary of Gantre: 
kind 
» {A Sibntary ef so 
a gs Nabrési nati Oe 4s 
@. Mirna 


Kinuk and Sén. 
.|At the junctio# of 
ag streang with 


.| Bardha, tributary of 
‘ Mara, tributary of Sén 
. | Hesto ‘ Pe 
- | Ditto. 


.| A tributary of Géknai . 


.| Batidhar nadi, tribu- 
tary of Hesto. 
.|Weori nadi, tributary 
of Hesto, 
.| A tributary of Kasér, 


Sén. 
.| Jamina, tributary of 
. Kasér, © ® 


gj A tributary of Kéwai, . 


. | Chaurér nadi 





= 
98° 23’ | 81° 80’ 
ag° 20’ | si? 21’ 
28° 19’ | 81° 24 
23° 204 | 83° 84’ 
28° 29’ | 83° 89’ 
23° 7’ | 82°9' 
28° 18’ | 81° 41’ 
28° 18’ | 82° 10} 
28° 10’ | sl° 51’ 
93°98’ | 81° 5b 


29° 241" 81° 21’ 


23° 19’ | 82° 1’ 





others to the village, 


Ist October 1984. 


LALA HIRA LAL. 
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Nors.—The latitude and longitude in some instaites refer to the position of the coal seam, and in 
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; . SECTION 
Analyses of Coals, from the Southern Coal- 


WOcALITIES. XCLUSIVE OF WATER.*® 








; Water, 

° ygro- 

: SCOpIC 

Name of Villago and other sites. Rivers. = 

€ . bined 
Balbaharé&1} milos,N.N.E. (Korés) 6-4 | 28°85 | 5342 | 17°73 
‘s als ” 568 | 30°42 | 57°51 | 12°07 
” a ae 56 | 27°84 | 51°32 | 20-84 
ee 5-92 | 29°08 | 54°09 | 1650 
Bélho Paiéri (Rowah) .|Kéwai . .| 10:8 | 2549 | 6854 | 10°97 
Bichia, near ‘4 .|Vamdnia Nadi -| 58 | 813 | 584 | 103 
Billa and Bagéha| 7°76 | 3690 | 55°25 | 7°85 

Nadis, junction. 
Gardrt » -|Sin +, . -| 27 | 98 | 416 | 486 
Garrha and Bhagéh » «| River between. ; 74 | 293 | 4635 | 24°62 
Hatgala, about 1 mileSE. ,, .| NalajoiningdJaminia| 12°28 | 28°64 | 5928 | 12°08 
ae Jolla. . .| 127 | S123 | 5828 | 10°54 
a “oye ee] 902 | 29:99 | 5405 | 16:58 
= » Maxiada Nala| 1¢30 | sest | 5458 | 19-11 
fe 18 | 3560 | 5277 | 11-63 
‘ 814 | 36-64 5593 | 7-43 
119 | s4e6 | 51b8 | 14°21 
(Koréa) .|Karakachér Nadi .| 2°26 9°84 | 49°52 | 40°64 
Khairi ; (Rewah) .| Junctionofarivulet| 4'2 20°12 | 27°06 | 52°82 
with tite Sén. 328 | 29°90 | 43:80 | 26:80 
- . 52 | 2730 | 47-26 | 25-44 
Khéki and Kéwai| 2°12 | 21q | 45°50 | 88.49 
e Nadis, junction. 

Kogir, 8.5. 2 ae oe 54 | 18-22 | 68°96 | 17°82 
‘ » |Kilhgria Nadi .| 67 | 902 | 639 | 59 
Rondhour, f mile N.E. (Jhilmili). 422 | 1710 | 73-40 | 950 
* , gmbSe 4 . 236 | oie | e857 | 7-27 
Kirdsis, }mileS.E. © (Koréa) . 220 | 29°09 | 64°65 | 6°26 





* In order to reduce these numbers to a common standard, the results are given in percentages of dry coal, 
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XXIV. 
fields of the Rewah Géndwdna Basin.” , 


A Sn aaa rsa 
1 





PosiTioN OF VIL- 
LAGE ON Map. 





e 
Analyst. Tatityt Longitn do REMARKS. 


>, 








H.1. | 23° 18" | 82° 19°" | Doos not cake, Ash brownis\ 1 
% 


o> oD eas 9 ” ” reddish. 4 
‘ 


rT) Cry) eee rh) ” 9 a 


s 


s 93° 9 =| 82° 4’ | Does not cake. Ash reddis#. Position of Paidri givon. 


4, 23° $4! 81° 44/ : ” 99 p grey, 
hy te Cakes. Colour of ash brick-red, 


F. RB. M.| 28° 29’ | 81° 23’ | Does not cake, Ash reddish. 
e 
H.L. | 26°21’ | 91° 34° ? Cakes. Ash brownish. 
PA 93° 19’*| 81° 44’ FDoes not pake. Ash reddish-brown. 





. Ci am (aie ‘ * Rottom part of soam. 
| ” iis » | Does not cake. Ash greyish. 
| 3 me Ee 3 - = » oo» »  Miudle of bo’tom seam. 
| rs ca vat " . +» White. ey middle of bottom seam. 
.” on : sa ms » a reddish. Lower part of bottom seam 
” a ea és » oo» greyish.t 
- is .. | Does not cake. Ash bluish-grey. 
re 23° 25’ | g1° 34’ | ,, a » Yeddish-grey. 
ss re .. | Cakes partiayy. Ash reddish. . 
” sis us Does not cake. Ash greyish. 
” a ie ‘s ‘3 » brownish. 
» | 28° 87° | go° 56” | ,, » 9 Peddish, =” 
” on ini i 9 ce 
1» | 88° 27 | BR 45” | ,, » 4, brownish, 
P * es way FOd > 


® 
» | 28°14" | 92° 287 | Cakes, Ach reddieh. ; 











t Picked out promiscuously from heap quarried for despatch to railway. 
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e LoGuLITIES. EXcLUSIVE OF WATER.* 
€ e 
Percentages. 
¢ 
Namo of village and pther sites, Rivers. 
Ash. 
c 
Ls pee 
e 
K trésia, 1} miles 8.8.W. (Koréa) : 7°62 
t 

Maiki . (Rewah) . 19°27 

Mangthér * -| Jéhilla . : 17°30 

© 

Mangthér“and Lakban- f € » ight bank. 18°83 

para, between © «+ 4, . 

Nandnah fo» -| Son. ‘ : 18°66 
93 t . 9 ° s 10°56 
ah e BS e e e 33°57 

Nérua (Koréa) .|Nérua Nala, Nyx 17°14 

; branch of. 
Pipria (Rewah).|Kéwai . .  . 24°0 
Séhipdér ts ‘ seats 16°28 
Tendutola‘ Village 21°88 
Nala. aaa 
‘ a ” « 26°41 
Umaria = »| Umrar . . ‘ ‘ 15'22 
33 r t as od 39 ° ° e 85 
6 3 
tB ‘ ( 3) . 99 i < e ( ° 19 3 
ty | +} | e 39 6 e 13°38 
9 As e ’ e ° ( 21°2 
” ‘ ” ry ” e . e 75 . 
»” 99 . ” ‘ 38°6 
rT ry) ° rT} « ° e 12°7 
wy ‘ ” « 3? ° e e 14°] 
J 
| id ¢ ” e ” e . 16°4 
: \e ” e ry) ° . e 10°9 
» t ” ° ” ° e e 14°47 
i . ‘ ” e ” e ° Py 8:42 
” ‘ ” ° my Ge . ° 87°18 
& € 
9 ” ” ° e e 40°74 
4 : € 
8°12 








* In order to reduce these numbers to a common standard, the results are given in percentages of dry coal, 
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